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(54) OPTICAL MEMORY ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily produce an 
optical memory element at a low cost by forming a resin 
core layer and resin clad layers laminated on both faces 
of the resin core layer and forming a rugged pattern on 
at least one of the interfaces between the resin core 
layer and resin clad layers. 

SOLUTION: The element has a resin core layer 2 and 
resin clad layers 3, 4 laminated on both faces of the 
resin core layer 2, and has a rugged pattern formed on 
at least one interface 24 of the interfaces 23, 24 between 
the resin core layer 2 and resin clad layers 3, 4. A 
plurality of optical waveguides 5a are laminated to 
constitute the memory element. Both of the core layer 2 
and clad layers 3, 4 laminated are made of a resin, and 

are produced by using a hardening resin which can be hardened with light, heat or the like. 
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Therefore, the rugged pattern of a desired form can be easily formed without using steps of 
exposure, development or the like of a photoresist in a conventional method, and the optical 
memory element can be easily obtained at a low cost. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An optical memory element comprising: 
A core layer made of resin. 

While offering a cladding layer made of resin laminated by double-sided part of this core layer 
made of resin, it is an uneven part at least to one side of an interface of this core layer made of 
resin, and this cladding layer made of resin. 

[Claim 2]An optical memory element, wherein two or more optical guide members which offer 
an uneven part provided at least in one side of an interface of a core layer made of resin, a 
cladding layer made of resin laminated by double-sided part of this core layer made of resin, 
and this core layer made of resin and this cladding layer made of resin are laminated. 
[Claim 3]The optical memory element according to claim 1 or 2, wherein this core layer made 
of resin comprises a desired hardenability resin material. 

[Claim 4]An optical memory element given in any 1 paragraph of claims 1-3, wherein a 
cladding layer made of resin in which this uneven part was provided comprises a desired 
hardenability resin material. 

[Claim 5]Via a core agent which changes from a desired hardenability resin material to La 
Stampa which has uneven shape on the surface, The 1st process of sticking a resin made film 
member used as the 1st cladding layer made of resin, The 3rd process of separating this core 
layer made of resin, and this resin made film member into one from the 2nd process of 
stiffening this core agent and forming a core layer made of resin, and this La Stampa, A 
manufacturing method of an optical memory element which offers the 4th process of forming 
the 2nd cladding layer made of resin on this core layer made of resin separated from this La 
Stampa, and is characterized by things. 

[Claim 6]The 1st process of making La Stampa which has uneven shape applying and 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw3=http://www4.ipd 9/19/2008 



JP,2001-027714,A [CLAIMS] 



Page 2 of 3 



hardening a core agent which comprises a desired hardenability resin material on the surface, 
and forming a core layer made of resin in it, The 2nd process of forming a resin film layer 
which applies and stiffens a clad resin film agent and functions as the 1st cladding layer made 
of resin on this core layer, A manufacturing method of an optical memory element which offers 
the 3rd process of separating this core layer and this resin film layer into one from this La 
Stampa, and the 4th process of forming the 2nd cladding layer made of resin on this core layer 
separated from this La Stampa, and is characterized by things. 

[Claim 7]The 1st cladding layer made of resin, and a core layer made of resin laminated by this 
1st cladding layer, Two or more layered products which offer an uneven part provided in the 
surface of this core layer are prepared, A manufacturing method of an optical memory element 
carrying out lamination adhesion of each of above-mentioned layered products with adhesives 
which function as the 2nd cladding layer made of resin laminated after adhesion between this 
core layer and a resin made film member of other layered products. 
[Claim 8]This layered product via a core agent which changes from a desired hardenability 
resin material to La Stampa which has uneven shape on the surface, The 1st process of 
sticking a resin made film member used as the 1st cladding layer made of resin, A 
manufacturing method of the optical memory element according to claim 7 characterized by 
being manufactured by the 3rd process of dividing this core layer made of resin, and this resin 
made film member into one from the 2nd process of stiffening this core agent and forming a 
core layer made of resin, and this La Stampa. 

[Claim 9]The 1st process of this layered product making La Stampa which has uneven shape 
on the surface applying and hardening a core agent which comprises a desired hardenability 
resin material, and forming a core layer made of resin, The 2nd process of forming a resin film 
layer which applies and stiffens a clad resin film agent and functions as the 1st cladding layer 
made of resin on this core layer, A manufacturing method of the optical memory element 
according to claim 7 manufacturing by the 3rd process of separating this core layer and this 
resin film layer into one from this La Stampa. 

[Claim 10]A core layer made of resin, and a cladding layer made of resin laminated by double- 
sided part of this core layer, A manufacturing method of an optical memory element which 
prepares two or more layered products which offer an uneven part provided in one side of an 
interface of this core layer and this cladding layer, pastes up this cladding layer and a cladding 
layer of other layered products with adhesives, and is characterized by laminating each of 
above-mentioned layered products. 

[Claim 11]This layered product via a core agent which changes from a desired hardenability 
resin material to La Stampa which has uneven shape on the surface, The 1st process of 
sticking a resin made film member used as the 1st cladding layer made of resin, The 3rd 
process of separating this core layer and this resin made film member into one from the 2nd 
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process of stiffening this core agent and forming a core layer made of resin, and this La 
Stampa, A manufacturing method of the optical memory element according to claim 10 
manufacturing by the 4th process of forming the 2nd cladding layer made of resin on this core 
layer separated from this La Stampa. 

[Claim 12]The 1st process of this layered product making La Stampa which has uneven shape 
on the surface applying and hardening a core agent which comprises a desired hardenability 
resin material, and forming a core layer made of resin, The 2nd process of forming a resin film 
layer which applies and stiffens a clad resin film agent and functions as the 1st cladding layer 
made of resin on this core layer, A manufacturing method of the optical memory element 
according to claim 10 manufacturing by the 3rd process of separating this core layer and this 
resin film layer into one from this La Stampa, and the 4th process of forming the 2nd cladding 
layer made of resin on this core layer separated from this La Stampa. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to an optical memory element using an 
optical waveguide device, and a manufacturing method for the same about an optical memory 
element and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Light is introduced into a flat-surface [ where the pattern was 
minced so that the predetermined scattered light might be produced recent years beforehand ] 
type optical waveguide, The art to which the exterior of an optical guide side is made to carry 
out image formation of the picture is proposed (references, such as IEEE 
Photon.Technol.Lett., vol.9, pp.958-960, and JULY1997). Namely, the core (layer) 101 which 
had a refractive index and thickness adjusted so that it may function as an optical waveguide 
as typically shown, for example in drawing 18 , In the slab type optical waveguide device 100 
which offers the clad (the 1st and the 2nd) (layer) 102 provided in those both sides (double- 
sided part) in the form which sandwiches this core layer 101 , If light (laser beam) is introduced 
into the core layer (optical waveguide) 101 via the lens 103 when detailed unevenness exists 
in the interface of the core layer 101 and the cladding layer 102, a part of introductory lights will 
be scattered about in the concavo-convex portion, and it will come out outside through the 
cladding layer 102. 

[0003]Therefore, if scattering intensity and a phase of light in which a specific picture carries 
out image formation to prescribed distance from an optical guide side (optical waveguide 101) 
are calculated and the detailed uneven pattern according to the calculation is beforehand 
engraved in the core layer 101 , the exterior of an optical guide side can be made to carry out 
image formation of the desired picture. And for example, the scattered light which came out in 
the exterior of an optical guide side is received with the CCD television machine 104 installed 
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in the above-mentioned prescribed distance, and it is a two-dimensional digital pattern about 
an image formation picture. [For example, the pattern of the binary of light and darkness or the 
pattern of the multiple value by brightness (gray scale)] etc. It turns, and if it digital-signal-izes, 
desired image processing can be carried out to an image formation picture with the existing 
digital image processing unit (graphic display abbreviation). 

[0004]When two or more above optical waveguide devices 100 are laminated, although the 
lights scattered by a certain optical waveguide 101 will cross the optical waveguide 101 of 
another optical waveguide device 100, Usually, since the refractive index difference of the core 
layer 101 and the cladding layer 102 is very small, most things for which the scattered lights 
are re-scattered about by the unevenness formed in another waveguide 101 cannot be found, 
and an image formation picture is not confused. Therefore, in proportion to the number of 
laminations, the image formation of many pictures and patterns can be carried out. 
[0005]That is, the optical waveguide device 100 can be used as an optical memory element 
(ROM) which has the capacity proportional to the number of laminations. It is said that the 
capacity of about 1 G byte can be given and this optical memory element can be laminated to 
about 100 layers by one layer on theory. 

Promising ** of being used in the future as a mass ROM which can respond to record of video, 
etc. enough is carried out. 

[0006] 

[Problem(s) to be Solved by the lnvention]By the way, the above-mentioned detailed uneven 
pattern in the core layer 101 of the optical waveguide device 100 is formed by the following 
techniques, for example. That is, after applying photoresist first on the plate-like glass used as 
the cladding layer (the 1st) 102, etc. and forming a predetermined uneven pattern on the glass 
(cladding layer 102) by exposure and development of light or an electron beam, the core layer 
101 is formed on the uneven pattern. 

[0007]The core layer 101 in which the uneven pattern was formed is produced by this, and the 
optical waveguide device 100 for one layer (optical memory element) is produced by forming 
the 2nd cladding layer 102 further on this core layer 101. However, in the technique using such 
exposure and development, since production of the optical memory element 100 for one layer 
costs time and cost dramatically, in order to produce the mass optical memory element which 
laminated the optical memory element 100 to the multilayer, the technical problem that huge 
time and cost start occurs. 

[0008]An object of this invention is to provide an optical memory element and a manufacturing 
method for the same which were originated in view of such a technical problem, and can 
realize the above optical memory elements easily and cheaply. 
[0009] 
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[Means for Solving the ProblemJFor this reason, an optical memory element (claim 1) of this 
invention is characterized by providing an uneven part at least in one side of an interface of 
these core layers made of resin, and a cladding layer made of resin while it offers a core layer 
made of resin, and a cladding layer made of resin laminated by double-sided part of this core 
layer made of resin. 

[0010]An optical memory element (claim 2) of this invention, An optical guide member which 
offers an uneven part provided at least in one side of an interface of a core layer made of 
resin, a cladding layer made of resin laminated by double-sided part of this core layer made of 
resin, and these core layers made of resin and a cladding layer made of resin is characterized 
by laminating more than one. It is preferred that a cladding layer made of resin in which it is 
preferred that the above-mentioned core layer made of resin comprises a desired hardenability 
resin material (claim 3), and the above-mentioned uneven part was provided here also 
comprises a desired hardenability resin material (claim 4). 

[001 1]Next, a manufacturing method (claim 5) of an optical memory element of this invention, 
Via a core agent which changes from a desired hardenability resin material to La Stampa 
which has uneven shape on the surface, The 1st process of sticking a resin made film member 
used as the 1st cladding layer, and the 2nd process of stiffening the above-mentioned core 
agent and forming a core layer made of resin, The 3rd process of separating a core layer 
made of resin and a resin made film member into one from above-mentioned La Stampa, and 
the 4th process of forming the 2nd cladding layer on a core layer made of resin separated from 
La Stampa in this way are offered, and it is characterized by things. 
[0012]A manufacturing method (claim 6) of an optical memory element of this invention, The 
1st process of making La Stampa which has uneven shape applying and hardening a core 
agent which comprises a desired hardenability resin material on the surface, and forming a 
core layer made of resin in it, The 2nd process of forming a resin film layer which applies and 
stiffens a clad resin film agent and functions as the 1st cladding layer made of resin on this 
core layer, The 3rd process of separating these core layers and resin film layers into one from 
above-mentioned La Stampa, and the 4th process of forming the 2nd cladding layer made of 
resin on a core layer separated from La Stampa are offered, and it is characterized by things. 
[001 3]A manufacturing method (claim 7) of an optical memory element of this invention, The 
1st cladding layer made of resin, and a core layer made of resin laminated by this 1st cladding 
layer, Two or more layered products which offer an uneven part provided in the surface of this 
core layer are prepared, and it is characterized by carrying out lamination adhesion with 
adhesives which function as the 2nd cladding layer made of resin laminated after adhesion in 
each of these layered products between this core layer and a resin made film member of other 
layered products. 

[0014]Here, each of above-mentioned layered products can be manufactured by the following 
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processes, for example (claim 8). 

(1) Via a core agent which changes from a desired hardenability resin material to La Stampa 
which has uneven shape on the surface, The 3rd process of separating an above-mentioned 
core layer made of resin and a resin made film member into one from 1st process (2) 2nd 
process (3) La Stampa which sticks a resin made film member used as the 1st cladding layer 
made of resin, and each of above-mentioned layered products for example, [ of stiffening the 
above-mentioned core agent and forming a core layer made of resin ] It can also manufacture 
by the following processes (claim 9). 

[0015](1) On a core layer of the 1st process (2) above which makes La Stampa which has 
uneven shape apply and harden a core agent which comprises a desired hardenability resin 
material on the surface, and forms a core layer made of resin in it, To the 3rd process pan 
which separates an above-mentioned core layer and a resin film layer into one from 2nd 
process (3) La Stampa which forms a resin film layer which applies and stiffens a clad resin 
film agent and functions as the 1st cladding layer made of resin. A manufacturing method 
(claim 10) of an optical memory element of this invention, A core layer made of resin, and a 
cladding layer made of resin laminated by double-sided part of this core layer, It is 
characterized by preparing two or more layered products which offer an uneven part provided 
in one side of an interface of these core layers and cladding layers, pasting up the above- 
mentioned cladding layer and a cladding layer of other layered products with adhesives, and 
laminating each layered product. 

[0016]Here, each of above-mentioned layered products can be manufactured by the following 
processes, for example (claim 11). 

(1) Via a core agent which changes from a desired hardenability resin material to La Stampa 
which has uneven shape on the surface, A resin made film member used as the 1st cladding 
layer made of resin. Each of above-mentioned layered products which are the 4th process of 
forming the 2nd cladding layer made of resin on a core layer of the 3rd process (4) above 
which separates an above-mentioned core layer and a resin made film member into one from 
1st process (2) 2nd process (3) La Stampa to stick, [ of stiffening the above-mentioned core 
agent and forming a core layer made of resin ] It can also manufacture by the following 
processes (claim 12). 

[0017](1) the 1st process (2) of making La Stampa which has uneven shape applying and 
hardening a core agent which comprises a desired hardenability resin material on the surface, 
and forming a core layer made of resin in it - on this core layer, The 4th process of forming the 
2nd cladding layer made of resin on a core layer of the 3rd process (4) above which separates 
an above-mentioned core layer and a resin film layer into one from 2nd process (3) La Stampa 
which forms a resin film layer which applies and stiffens a clad resin film agent and functions 
as the 1st cladding layer made of resin [0018] 
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[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to drawings. 

(A) **** of a 1st embodiment - explain the manufacturing method of the optical memory 
element of a 1st embodiment first. As typically shown in introduction and drawing 1 , the core 
agent 2 (for example, about n= 1.4894 refractive index) is applied on La Stampa (original 
recording) 1 minced by the surface in the uneven shape (uneven pattern; pit) of the request 
according to the picture (information) which carries out image formation so that it may become 
predetermined thickness (for example, about 1.5 micrometers). 

[0019]And by laying the resin film (resin made film member) 3 which serves as a cladding layer 
(the 1st) made of resin from on the calmly so that air bubbles may not enter, as shown in 
drawing 2 , The resin film 3 is stuck on La Stampa 1 via the core agent 2 (above equivalent to 
the 1st process of claim 5). (lamination) As construction material of above-mentioned La 
Stampa 1, fundamentally, the thing of construction material with high hardness (for example, 
metal) is good so that the above-mentioned uneven pattern may not deteriorate. 
[0020]Next, in the above-mentioned state, the core agent 2 is stiffened and the core layer 2 
made of resin is formed (equivalent to the 2nd process of claim 5). At this time, the resin film 3 
is pasted up on the core layer 2. Then, these resin films 3 and core layers 2 are exfoliated in 
one from La Stampa 1 (refer to drawing 3 : equivalent to the 3rd process of claim 5). (as the 
layered product 5b) (separation) Thereby, the core layer 2 made of the resin in which the 
uneven pattern of La Stampa 1 was transferred (formation) is formed on the resin film 
(cladding layer) 3 (refer to drawing 4 ). The above-mentioned unevenness is scattered on a flat 
surface like the pit in CD (compact disk) actually, for example. 

[0021]After the resin film 3 was made the above-mentioned core agent 2 and laid with the fluid 
here at the time of spreading to La Stampa 1 (attachment), As long as it is resin which can be 
stiffened, what kind of resin may be applied, but as a suitable substance, photo-setting resins, 
thermosetting resin, etc., such as ultraviolet curing nature resin, are mentioned, for example. 
However, when performing transfer by La Stampa 1 like ****, it is preferred to apply a photo- 
setting resin, for example, each resin of acrylic, an epoxy system, and a thiol system is good. 
In this embodiment, acrylic ultraviolet curing resin is used as optimal substance among these. 
[0022]Although there are a spin coat method, the braid coat method, the gravure coating 
method, the die coat method, etc. in the coating method of the core agent 2 to La Stampa 1 , 
for example, as long as it satisfies coating film thickness and homogeneity, what kind of 
coating method may be used. In this embodiment, since it is necessary to operate the resin 
film 3 as a cladding layer later not only as a base, it is transparent in a used light wavelength 
band, and, moreover, its thing in which the refractive index is slightly smaller than the refractive 
index of the core layer 2 is good. As long as intensity the optical characteristic, homogeneous 
[ of thickness ], and dynamic etc. allow, the thinner possible one of this resin film 3 is good. 
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Although it is for this making thin one thickness of the above-mentioned layered product 5b (as 
a result, the miniaturization of the optical memory elements 5A and 5B later mentioned by 
drawing 6 or drawing 7 is attained), In this embodiment, it is also for making it hard to enter in 
air bubbles in the core agent 2 which does not come out so much and is between the resin film 
3 and La Stampa 1 . 

[0023]At namely, the process of laying the resin film 3 on La Stampa 1 to which the core agent 
2 was applied (attachment). By making the core agent 2 contact little by little, bending the resin 
film 3, as shown in drawing 2 , since it excels in pliability (plasticity) when the thickness of the 
resin film 3 is thin, It can deter that it becomes possible to make a mounting surface product 
increase slowly, air bubbles mix in the core agent 2, and an uneven pattern is not transferred 
by the portion. It enables this to form the core layer 2 of request thickness with a desired 
uneven pattern with sufficient accuracy. 

[0024]For this reason, to the resin film 3 specifically, Amorphous polyolefin, such as 
polycarbonate and ARTON (made by Japan Synthetic Rubber Co., Ltd.), The thermoplastic 
resin film 3 which is excellent in optical properties, such as PET (polyethylene terephthalate) 
and PEN (polyethylenenaphthalate) (PEN is further excellent also in heat resistance) is 
preferred (especially), since each above PETs and PEN(s) can tend to obtain the film of 
uniform thickness, they are preferred - it is - what is methods, such as hot stretching or the 
solvent cast, and made these either a thickness of 100 micrometers or less, for example is 
good. 

[0025] If thickness is more thick, when the plasticity of the resin film 3 becomes scarce and the 
resin film 3 is laid on the core agent 2, it will become easy to mix air bubbles. On the contrary, 
when the thickness of the resin film 3 is extremely thin, since it may be torn, for example when 
than 1 micrometer, and exfoliating the resin film 3 from La Stampa 1, it is not desirable. In this 
embodiment, above-mentioned ARTON is applied as an example. 
[0026]Next, the cladding layer (the 2nd) 4 made of resin is formed on the core layer 2 of the 
layered product 5b which exfoliated from La Stampa 1 as mentioned above by drawing 3 (refer 
to drawing 5 : equivalent to the 4th process of claim 5). This cladding layer 4 is transparent in 
the wavelength band of a use laser beam, and if the refractive index n is a substance (resin) 
slightly smaller than the core agent 2, it is [ anything ] good, but if it applies the clad agent 
made of various resin, it is simple. For example, after applying the clad agent which melted in 
the solvent the desired resin which functions as the cladding layer 4 on the core layer 2, After 
making it dry, forming the cladding layer 4 and applying the clad agent which comprises a 
photo-setting resin, thermosetting resin, etc. on the core layer 2 like the formation technique of 
the core layer 2, it is good also as the cladding layer 4 to make it harden. 
[0027]However, the latter technique is able to form the cladding layer 4 rather than the 
technique of the former which needs a drying process for a short period of time. So, at this 
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embodiment, for example on the core layer 2, after applying acrylic ultraviolet curing resin 
whose refractive index n is about 1 .4880 by a thickness of about 15 micrometers, the cladding 
layer 4 is formed by irradiating with ultraviolet rays. It turns out experimentally that the 
refractive index n after hardening of the cladding layer 4 and the core layer 2 which were 
formed on the above conditions is set to about 1 .5225 and 1 .5300, respectively. 
[0028]The cladding layers 3 and 4 made of resin laminated at the double-sided part of the core 
layer 2 made of resin, and this core layer 2 made of resin as shown in drawing 5 by the above, 
The optical memory element 5a (slab type optical waveguide device: optical guide member) for 
one layer which offers the uneven part in which the interfaces 23 and 24 of these core layers 2 
made of resin and the cladding layers 3 and 4 made of resin were formed on the other hand 
(interface 24) is constituted. 

[0029]About the thickness of the core layer 2 and the cladding layer 4. Only the thickness on 
which not the thing limited to the above-mentioned numerical example but the core layer 2 and 
the cladding layer 4 function as an optical waveguide should be secured, for example, if a used 
light wavelength band is a wavelength band of visible light, It is thought that the thickness of 
the core layer 2 is set to 3.0 micrometers or less (for example, 0.5 micrometer - about 3.0 
micrometers) (the antecedent basis is mentioned later). In this case, although there is no 
restriction in particular about the thickness of the cladding layer 4, if it takes into consideration 
making thin thickness when [ whole ] the optical memory element 5a is laminated so that it 
may mention later, it is preferred to use 100 micrometers or less. It seems that it will dare to be 
set to 0.1 micrometers or more if a minimum is specified. 

[0030]And the slab type optical waveguide device 5a manufactured as mentioned above. As it 
prepares (it only being hereafter written as "the optical waveguide 5a" or "the layered product 
5a"), for example, is typically shown in drawing 6 , [ two or more (for example, thing by which 
unevenness of a different pattern according to the picture which carries out image formation, 
respectively was transferred) ] When the cladding layer 4 and the resin film (cladding layer) 3 
of other optical waveguides 5a are pasted together with the adhesives (layer) 6, respectively 
and each optical waveguide 5a is laminated, the optical memory element 5A of the multilayer 
structure which has a storage capacity according to the number of laminations is constituted. 
[0031]Namely, while offering the core layer 2 made of resin, and the cladding layers 3 and 4 
made of resin laminated by the double-sided part of this core layer 2 made of resin, The optical 
memory element 5A of the interfaces 23 and 24 of these core layers 2 made of resin and the 
cladding layers 3 and 4 made of resin from which two or more **** optical waveguides 5a are 
laminated and which an uneven part provides on the other hand (interface 24) at least, and 
they comprise is constituted. 

[0032]There is no necessity that that refractive index not necessarily applies the thing of a 
specific value in the adhesives 6 in this case so that it may mention later, and as long as it 
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does not separate simply after adhesion transparently in a used light wavelength band, what 
kind of thing may be applied. For example, the adhesives 6 of various kinds of molds, such as 
a photo-curing type, a heat-hardened type, a room-temperature-curing type, a hot melt type, 
and 2 liquid hybrid model, can be applied, and there are acrylic, an epoxy system, a 
cyanoacrylate system, a urethane system, an olefin system, etc. as construction material. 
However, it is good to select combination with sufficient adhesion affinity in consideration of 
the construction material of the resin film 3 and the cladding layer 4. 

[0033]And the optical memory element 5A constituted like **** is cut using a dicing saw etc. in 
the size of about 2 cm x 3 cm of every direction, for example, If the outputted ray of a 
semiconductor laser with a wavelength of about 680 nm and an intensity of about 5 mW is 
extracted to the light flux of 5 micrometers x 5 mm of every direction and is inputted into a 
certain core layer 2 combining a lens, it will spread, while the input light is slightly scattered 
about in the concavo-convex portion of the interface 24. The scattered light at this time is 
spread to each of a sliding direction to input light (penetration), and is eventually emitted to the 
exterior from the double-sided part of the optical memory element 5A. 

[0034]lf this light is received and observed with a CCD television machine, it can check that the 
early picture which carries out image formation is acquired. Although concavo-convex Pan 
according to a picture different, respectively is transferred by each core layer 2, it is also 
checked experimentally that it can read independently by changing the core layer 2 which 
enters a laser beam, without each picture interfering mutually. 

[0035]As mentioned above, according to this embodiment, the core layer 2 and the cladding 
layers 3 and 4 which were laminated all by the product made of resin. And since the hardening 
resin which can be hardened with light, heat, etc. is used for the core layer (core agent) 2 in 
which unevenness is formed, Even if it does not use exposure of photoresist, a development, 
etc. like before, the transfer from La Stampa 1 enables it to form unevenness of desired shape 
in the interface 24 of the core layer 2 and the cladding layer 4 easily. 
[0036]Therefore, mass production of the optical waveguide 5a for one layer (optical memory 
element) is attained, and the optical memory element 5a can be provided easily (for short 
period of time), and cheaply conventionally. Thereby, the optical memory element 5A of the 
multilayer structure (large scale) which has the capacity according to the number of 
laminations is also a short period of time very much, and can be realized cheaply. By the way, 
the optical memory element of multilayer structure which was mentioned above, the layered 
product 5b (refer to drawing 4 ) in the state produced even at the 4th aforementioned process 
where the cladding layer 4 is not formed - it being got blocked and with the cladding layer (the 
1st) 4 made of resin. It is possible to constitute, even if it uses the layered product 5b which 
offers the core layer 2 made of resin laminated by this cladding layer 4 and the uneven part 
provided in the surface of this core layer 2. 
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[0037]That is, as typically shown in drawing 7 , two or more each of above-mentioned layered 
products 5b are prepared, and lamination adhesion of each layered product 5b is carried out 
with the adhesives (layer) 7 which function as the cladding layer (the 2nd) 4 made of resin after 
adhesion. For this reason, the transparent thing in which a refractive index has the value same 
in the cladding layer 3 and abbreviation slightly smaller than the core layer 2 is used for the 
above-mentioned adhesives 7. While this offers the core layer 2 made of resin, and the 
cladding layers 3 and 4 (adhesives 7) made of resin laminated by the double-sided part of this 
core layer 2 made of resin, The optical memory element 5B from which two or more slab type 
optical waveguide devices (optical guide member) 51 of the interfaces 23 and 24 of these core 
layers 2 made of resin and the cladding layers 3 and 4 made of resin with which the uneven 
part was provided on the other hand (interface 24) at least are laminated and which they 
comprise is constituted. 

[0038]Thus, in the above-mentioned manufacturing method, since it functions as the cladding 
layer 4 after the adhesives layer's 7 pasting up, As mentioned above by drawing 5 , as 
compared with the case (optical memory element 5A: refer to drawing 6 ) where the layered 
product 5a in which the cladding layer 4 was formed beforehand is laminated, thickness of the 
whole optical memory element 5B can be made thin, and the further miniaturization can be 
attained. Although the core agent 2 is applied and the resin film 3 is laid from on the on La 
Stampa 1 in the embodiment mentioned above in the process (the 1st process: refer to 
drawing 1 ) for forming the core layer 2, For example, the resin film 3 which applied the core 
agent 2 may be laid on La Stampa 1, and these may be pasted together where the core agent 
2 is applied to the resin film 3 and the both sides of La Stampa 1 . 
[0039]However, as mentioned above, the core agent 2 is applied on La Stampa 1 , and it 
becomes easy for the direction in which the resin film 3 is calmly laid from on the so that air 
bubbles may not enter to keep the thickness of the core layer 2 uniform. 
(B) Explain the manufacturing method of the optical memory element as a 2nd embodiment of 
explanation of a 2nd embodiment, next this invention using the typical sectional view shown in 
drawing 8 - drawing 10 . Since each thing which gave numerals as stated above and identical 
codes to below expresses the thing the same as that of a thing as stated above, or same, it 
omits about the detailed explanation by the construction material, size, etc. 
[0040]First, at this embodiment, as shown in drawing 8 (A), after applying the core agent 2 on 
La Stampa 1 by predetermined thickness (for example, 0.5 micrometer - about 3.0 
micrometers), the core layer 2 made of resin is formed by irradiating with ultraviolet rays and 
stiffening the core agent 2 (equivalent to the 1st process of claim 6). . Subsequently, as shown, 
for example in drawing 8 (B), change from ultraviolet curing resin to the surface of the core 
layer 2. Clad agent (clad resin film agent) 3' which has the refractive index n slightly smaller 
than the core agent 2 (for example, n= 1.4894) is applied, Resin film layer 3' which stiffens this 
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by UV irradiation and functions as a cladding layer (the 1st) made of resin is formed 
(equivalent to the 2nd process of claim 6). 

[0041]Here, as ultraviolet curing resin used for this clad resin film agent 3', urethane acrylate is 
preferred, for example. The thickness of resin film layer 3' formed, In order to earn the number 
of laminations in the thickness with the multilayer optical memory 5C and 5D same like the 
case of the resin film 3 mentioned above later mentioned by drawing 9 or drawing 10 , It is 
better not to make it thin too much from balance with dynamic intensity (it is intensity required 
at the time of the exfoliation from La Stampa 1 so that it may mention later especially), 
although the thinner possible one is good. It is desirable to use about 10 micrometers ideally. 
[0042]Next, as shown in drawing 8 (C), these core layers 2 and resin film layer (cladding layer) 
3' are exfoliated in one from La Stampa 1 (equivalent to the 3rd process of claim 6) (as the 
layered product 5c) (separation), As shown in drawing 8 (D) and drawing 8 (E), apply the clad 
agent 4 to the surface of separation (surface of the core layer 2) by predetermined thickness 
(for example, a thickness of about 15 micrometers), it is made to harden the clad agent 4 by 
UV irradiation, and the cladding layer (the 2nd) 4 is formed in it (equivalent to the 4th process 
of claim 6). The same thing as clad resin film agent 3' may be used, and as long as it has an 
optical property equivalent to resin film layer (cladding layer) 3' after hardening (when it 
becomes the cladding layer 4), other resins may be applied to the above-mentioned clad agent 
4. 

[0043]As shown in drawing 8 (E), by the above process The core layer 2 made of resin, 5 d of 
optical memory elements (one-layer optical memory; slab type optical waveguide device) for 
one layer which offers the unevenness (pit) in which cladding layer 3' made of resin laminated 
by the double-sided part, 4, and these core layers 2, cladding layer 3', interface 23' of 4 and 24 
were provided on the other hand (interface 24) are produced. The core layer 2 under the 
above-mentioned conditions, cladding layer 3', and the refractive index n of 4 are set to about 
1 .5300 and 1 .5225, respectively. 

[0044]Clad resin film agent 3' by that is, the thing made to apply and harden instead of laying 
the resin film (** cladding layer) 3 in the surface of the core layer 2 like a 1st embodiment in the 
manufacturing process of a 2nd embodiment (lamination). Resin film layer 3' which achieves a 
function equivalent to the above-mentioned resin film 3 is formed. Thereby, the laminating 
process of the resin film 3 mentioned above becomes unnecessary (that is, it is not necessary 
to lay the resin film 3 in the surface of the core layer 2 slowly). 

[0045]Therefore, while the same advantage as a 1st embodiment is acquired and also being 
able to attain further shortening of a manufacturing period, it can prevent more effectively air 
bubbles mixing between the core layers 2. Since clad resin film agent 3' is applied from on that 
after stiffening the core agent 2 and forming the core layer 2 in this case especially, it is 
possible to prevent mixing of air bubbles nearly thoroughly. 
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[0046]lt is also possible to control the thickness freely by changing the coating film thickness of 
above-mentioned clad resin film agent 3' unlike the case where the resin film 3 is used. 
Although the resin film 3 is not created in pure environments, such as a clean room, but the 
foreign matter (impurity) is generally mixing it in many cases, if it is clad resin film agent 3' 
which comprises the ultraviolet curing resin mentioned above, Since it can filter, it is possible 
to remove easily the foreign matter in resin film layer (cladding layer) 3' by applying and 
hardening, after filtering. 

[0047]The resin film 3 is a meaning which films stick and generally prevents **** since it is 
rolled round by the roll etc. at the time of production, Although smoothness is [ that surface 
roughening of at least one surface part is carried out in many cases ] bad, if the technique of 
applying and hardening clad resin film agent 3' is taken as mentioned above, the smoothness 
(homogeneity of thickness) of resin film layer (cladding layer) 3' will also improve. 
[0048]That is, it is possible to form resin film layer 3' in which the homogeneity of the optical 
property of resin film layer (cladding layer) 3' improved substantially, and had a desired optical 
property by taking a technique which was mentioned above with sufficient accuracy. When the 
resin film 3 serves as a cladding layer like a 1st embodiment especially, Since an optical 
property will change that surface roughening of the surface part is carried out as mentioned 
above [ while ], and film thickness is uneven with places, very severe conditions 
(homogeneous optical property of thickness, etc.) are required from the resin film 3, but. It is 
possible to also meet such a severe demand enough by taking the technique mentioned 
above, and the effect is greatest. The above point is applied also about the core agent 2. 
[0049]And if a laser beam is inputted into a certain core layer 2 also in the optical memory 
element 5d constituted like **** as mentioned above in a 1st embodiment, The input light is 
slightly scattered about in the concavo-convex portion of the interface 24, the scattered light 
penetrates to each of a sliding direction, eventually, it is emitted to the exterior from the 
double-sided part of the optical memory element 5d, and the early picture according to the 
uneven pattern of the core layer 2 carries out image formation. 
[0050]Although spreading and the technique to harden of clad resin film agent 3' which 
comprises ultraviolet curing resin although resin film layer 3' is formed are taken in the above- 
mentioned example, the technique of applying and drying what dissolved the desired resin 
material which functions as cladding layer 3' in the solvent, for example may be taken. As 
shown, for example in drawing 9 , also in a 2nd embodiment 5 d of the above-mentioned one- 
layer optical memory 2, i.e., the core layer made of resin, Cladding layer 3' made of resin 
laminated by the double-sided part of this core layer 2, and 4, If two or more 5 d of layered 
products which offer these core layers 2, cladding layer 3', interface 23' of 4, and the uneven 
part in which 24 was provided on the other hand (interface 24) are prepared and lamination 
adhesion of 5 d of each of these layered products is carried out via the adhesives 8, the optical 
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memory element (multilayer optical memory) 5C is constituted. 

[0051]Namely, while offering the core layer 2 made of resin, and cladding layer 3' made of 
resin laminated by the double-sided part of this core layer 2 and 4, . Two or more these core 
layers 2 and cladding layer 3', interface 23' of 4, and 5 d of slab type optical waveguide 
devices (optical guide member) of 24 with which the uneven part was provided on the other 
hand (interface 24) at least are laminated, and change. The optical memory element 
(multilayer optical memory) 5C is constituted (equivalent to the manufacturing method of 
claims 10 and 12). 

[0052]The layered product 5c shown in drawing 8 (D) on the other hand as shown in drawing 
10, i.e., cladding layer (the 1st) 3' made of resin, Two or more layered products 5c which offer 
the core layer 2 made of resin laminated by this cladding layer 3' and the uneven part provided 
in the surface of this core layer 2 are prepared, If lamination adhesion of each of these layered 
products 5c is carried out with the adhesives 7 which function as the cladding layer 4, the 
optical memory element (multilayer optical memory) 5D is constituted. 
[0053]Namely, while offering the core layer 2 made of resin, and cladding layer 3' made of 
resin laminated by the double-sided part of this core layer 2 and 4 (adhesives layer 7), The 
multilayer optical memory 5D from which two or more these core layers 2, cladding layer 3', 
interface 23* of 4, and 5 d of slab type optical waveguide devices (optical guide member) of 24 
with which the uneven part was provided on the other hand (interface 24) at least are 
laminated and which they comprise is constituted (equivalent to the manufacturing method of 
claims 7 and 9). 

[0054]Since purity of shortening of the manufacturing period of 5 d (or layered product 5c) of 
one-layer optical memory and cladding layer 3' and improvement in smoothness are achieved 
as mentioned above in any case, the multilayer optical memory 5C and an advantage with the 
same said of 5D are acquired. However, it is that (it is made to serve a double purpose) on 
which the adhesives 7 function as the cladding layer 4, and in the case of the same number of 
laminations, in the case of the multilayer optical memory 5D shown in drawing 10 , the whole 
thickness is reducible, and a large miniaturization is more possible for it than the multilayer 
optical memory 5C. 

[0055]lf a laser beam is inputted into a certain core layer 2 also in each of such multilayer 
optical memory 5C and 5D as mentioned above in a 1st embodiment, The input light is 
scattered about in the concavo-convex portion of the interface 24, the scattered light 
penetrates to each of a sliding direction, eventually, it is emitted to the exterior from the 
double-sided part of the multilayer optical memory 5C and 5D, and the early picture according 
to the uneven pattern of the core layer 2 carries out image formation. 
[0056](C) In addition (C1) in the optical memory elements 5A-5D mentioned above about the 
formation point of the uneven pattern, all, although the uneven pattern is provided in the 
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interface 24 of the core layer 2 and the cladding layer 4, This invention may not be limited to 
this, for example, may be provided in the interface 23 (23') of the core layer 2 and the cladding 
layer 3 (3'), and may be prepared for the both sides of the field sides 23 (23') and 24. That is, 
what is necessary is just to have the structure where the input light which spreads the core 
layer 2 can be scattered. 

[0057](C2) When producing the above-mentioned optical memory elements 5A-5D again about 
the direction which pastes a layered product together, a uniform direction may be sufficient as 
the direction which pastes together the layered products 5a-5d, and the direction which is 
different like alternate ** may be sufficient as it. In order to secure physical intensity, the plate 
used as a supporting board, etc. may be pasted together together. For example, lamination 
adhesion of the plate of a number may be suitably carried out into the surface or the optical 
memory element 5A - 5D. However, when the optical memory elements 5A-5D or a layered 
products [ 5a-5d ] part is monotonously put from both sides, on the other hand (external 
emission surface of the scattered light), it must be transparent at least in a used light 
wavelength area. 

[0058](C3) that the solvent which dissolves the aforementioned resin (resin which functions as 
the core layer 2, the cladding layer 3, 3', 4, 7, etc.) about the solvent which dissolves resin has 
the good solubility of ** resin, for example, and ** - a certain grade - it selects in consideration 
of three points of the steam pressure in having the high boiling point and ** ordinary 
temperature. Here, the conditions of above ** and ** are important when using a spin coat 
method as a coating method. 

[0059]As an example, toluene, styrene, methyl ethyl ketone, ethylcellosolve, etc. are 
applicable, for example. Resins are hardenability resins, and if viscosity is low enough, 
applying without dissolving in a solvent is also possible. 

(C4) The example of the record reproduction principle by the uneven pattern (recording 
pattern) of the above formed in the core layer 2 here using La Stampa 1 about a recording 
pattern and a record reproduction principle and its recording pattern is explained in full detail. 
Subsequent explanation Since it is not based on the difference in the one-layer optical memory 
5a, 5d, and 51 which [an item (C5) or subsequent ones is included] mentioned above, or the 
multilayer optical memory 5A-5D and is not based on the aforementioned cladding layer 3, 3\ 
and the difference between 4 and 7, either, Below, it will write collectively the optical memory 
element (medium) 5 and the cladding layer [ these ] 10, respectively. 

[0060]As typically shown, for example in drawing 1 1 , it is actually recorded on the core layer 2 
of the medium 5 as a data pattern of the picture to which image formation of the square of 
several microns around is carried out [ aggregate / of this pixel ] as 1 pixel of foundations. 
Although the size in particular of a pixel is not restricted, it is made into the square of 2 
micrometers x 1 pixel = 2 micrometers as an example by this drawing 11 . 
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[0061]Here, one pixel has "intensity information" and the "topology" over which light 
(waveguide light) is scattered, respectively. If it explains concretely, as typically shown in 
drawing 12 , respectively, two or more parallel slots (pit) will be first formed in each pixel at 
equal intervals. This slot is vertically formed to the waveguide side of light. The pitch (interval 
of a slot and a slot formed in parallel) of this slot is formed so that it may become equal to the 
wavelength (it is equivalent to lambda/n in the wavelength in the air when the refractive index 
of lambda and the core layer 2 is set to n) of the light which guides the inside of the core layer 
2. 

[0062]And according to the "intensity information" over which waveguide light is scattered, 
each of these slots are intermittent and are formed. For example, like [ to make scattering 
intensity of waveguide light into the maximum ] the pixel shown with the numerals 11 in 
drawing 12 , a slot is formed without breaking off and a slot is formed in the shape of [ of the 
length according to scattering intensity ] a wavy line like the pixel shown with the numerals 12- 
14 in drawing 12 to use scattering intensity not more than it. That is, "intensity information" of 
the scattered light is expressed by the total distance of the length of the slot minced in 1 pixel. 
This the "intensity information" can actually obtain a part for tens gradation. 
[0063]On the other hand, the "topology" over which waveguide light is scattered is expressed 
by the starting position of the above-mentioned slot in a pixel. That is, the position which 
separated the pixel end by one wave of waveguide light from the phase 0 and this pixel end is 
considered to be the phase 2 pi, and "topology" is expressed with where [ of 0-2pi ] the starting 
position of the first slot comes from the above-mentioned pixel end. Therefore, the positions of 
a slot differ between the adjoining pixels. It is possible too also about this "topology" to obtain a 
part for tens gradation. 

[0064]Therefore, it forms in La Stampa 1 by using as a recording pattern the pattern of a slot 
according to "intensity information" and the "topology" which were acquired by calculating 
above-mentioned "intensity information" and "topology" according to picture information to 
carry out record reproduction, By forming in the core layer 2 with the manufacturing method 
which mentioned the recording pattern above, desired picture information is recordable on the 
optical memory element 5. And it is that from which the scattered light in the above-mentioned 
recording pattern of that waveguide light carries out image formation externally, and the 
recorded picture information is read by making the core layer 2 of this optical memory element 
5 guide light (reproduced). 

[0065]The above-mentioned width and depth of a slot are determined in consideration of the 
scattering efficiency of light, respectively. Since there is generally a tendency for re-dispersion 
by other layers of the scattered light to arise, and for a noise to also become large when 
scattering efficiency is not much high although the signal strength obtained becomes large so 
that scattering efficiency is high, in consideration of the balance of these scattering efficiency 
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and a noise, the optimal flute width and channel depth are determined. 
[0066]For example, in the case of a rectangle slot, scattering efficiency becomes high, so that 
scattering efficiency is the highest and a channel depth is deep, when it is a half of a flute width 
fang furrow pitch. In the case of 0.22-micrometer flute width, about 100-140 nm of a channel 
depth is usually however, preferred, since an aspect ratio will become large and it will become 
difficult to form a beautiful rectangle slot, if a channel depth is actually made not much deep at 
the groove pitch of 0.44 micrometer, for example. When a groove pitch and a flute width 
become small, the channel depth for which it is suitable is in the tendency which becomes 
shallower. 

[0067](C5) The technique of combining light (laser beam) with the core layer 2 about the joint 
(introduction) method of the light to the core layer 2 next here (introduction) is explained. 
Several sorts of techniques are considered as the technique of combining with the core layer 2 
of a medium the incident light extracted long and slender (planate) (introduction). For example, 
there is a technique as shown in following ** - **. 

[0068]** A technique combined so that the medium 5 may be cut in the direction which 
intersects perpendicularly to a lamination side, the vertical section 20 may be formed to a 
lamination side and the direction of movement and the core layer 2 of incident light may 
become parallel, as typically shown in drawing 1 3 (A) and drawing 13 (B). 
** As typically shown in drawing 14 (A) and drawing 14 (B), the section 21 which has 45 
inclination to the lamination side of the medium 5 is formed, A technique combined so that a 
laser beam may be entered so that incident light and the core layer 2 may intersect 
perpendicularly, total internal reflection of the incident light may be carried out in the section 21 
(henceforth "the 45-degree side 21") of 45 degrees and light may be introduced in the core 
layer 2. 

[0069]** As typically shown in drawing 15 (A) and drawing 15 (B), the lamination side of the 
medium 5 is received, The sections 22a and 22b (respectively henceforth "the 45-degree side 
22a" and the "90-degree side 22b") of 45 degrees and 90 degrees are formed, A technique 
combined so that light may be introduced in the core layer 2 by the side of the 90-degree side 
22a which enters a laser beam into the core layer 2 by the side of the 45-degree side 22b so 
that incident light and the core layer 2 may intersect perpendicularly, carries out total internal 
reflection of the incident light in the section 22b, and counters. 

[0070]ln order to carry out total internal reflection of the incident light by the 45-degree side 21 
or 22b in the case of the technique of the above-mentioned ** or **, it is good to form the 
reflection film which comprises the 45-degree side 21 , the metal of high reflectance [b / 22 ], 
etc., and it is preferred to use the thing made from Au (gold) or Ag (silver) also in metal, the 
law of known as a formation method of this reflection film, such as sputtering process, - a 
method is used. 
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[0071 ]lt is preferred to use here the technique shown in above ** or ** from the reasons 1 and 
2 shown below also among each technique of the above-mentioned ** - **. 
- Read-out as shown in drawing 16 (A) and drawing 16 (B) is possible in case of the technique 
(45-degree incidence) of the reason 1 , for example, the above-mentioned **. That is, two or 
more fields 21 are formed in the medium 5 45 degrees, it is made the shape of a strip of paper, 
and distance read by one incident light is shortened. It is possible to reduce substantially signal 
quality degradation by the path loss of waveguide light which this mentions later as compared 
with the case where a long distance is read, by one incident light. Read-out with the same said 
of the technique (45-degree incidence) of the above-mentioned ** is possible. On the other 
hand, in the technique (90-degree incidence) of the above-mentioned **, such a method of 
read-out is difficult. 

[0072]- In the technique of the reason 2 above-mentioned ** or **, as typically shown, for 
example in drawing 17 , the section 21 and the surface of 22a and 22b can be protected from 
the exterior by filling up the slot after 45-degree side formation with the resin protective layer 
30 etc. In the technique of the above-mentioned **, it is hard to form such a resin protective 
layer in the section 20, and hard to protect it in it. 

[0073](C6) Since the scattered light from the data pattern (uneven pattern) mentioned above 
has two or more "topology" when the light in two or more modes (multi-mode) guides the inside 
of the core layer 2 about the thickness of the core layer 2, a picture will be confused. 
Therefore, the core layer 2 of the medium 5 needs to be a waveguide of a single mode. 
[0074]Here, whether a waveguide becomes a single mode or it becomes a multi-mode have a 
certain conditional expression. The upper limit of the thickness of the core layer 2 can be 
calculated by calculation because a waveguide applies the refractive index of the core layer 2 
and the cladding layer 10, and the wavelength of waveguide light to the conditional expression 
used as a single mode. For example, using common resin to the core layer 2 and the cladding 
layer 10, when waveguide light is visible light, the upper limit of the thickness of the core layer 
2 is usually set to 3 micrometers (it will become a multi-mode if more thick). There is no such 
restriction in particular in the cladding layer 10. 

[0075](C7) A laser beam is usually used for the above-mentioned incident light about the 
wavelength of incident light, it is small also in it and the small semiconductor laser of power 
consumption is used. Although wavelength uses red laser, such as 680 nm, and can apply 
wavelength, such as 650 nm, 635 nm, and 530 nm, to others in present, since the further 
densification is possible, use of blue laser, such as 410 nm, is also considered by using the 
light whose wavelength is still shorter. 

[0076]And in order to combine incident light with the thin core layer 2 efficiently, a laser beam 
stops down and uses [ use ] a cylindrical lens etc. for planate light flux several millimeters - 
several centimeters [ several microns (thickness) in width, and ] (breadth) in length, for 
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example (condensing). However, not less than 380 nm of a using wavelength is preferred. It is 
because absorption by resin becomes large in case of the light of short wavelength from 380 
nm when resin (ultraviolet curing nature) is used for the core layer 2 or the cladding layer 10, 
as mentioned above. 

[0077]Since especially ultraviolet curing nature resin contains the initiator which absorbs 
ultraviolet radiation, it will absorb light with a wavelength of 380 nm or less. Then, although 
mixing percentage of an initiator is weakened few and weakening absorptivity is also 
considered, if it does in this way, ultraviolet curing nature will become weak. Therefore, it is 
good for incident light to use light with a wavelength of not less than 380 nm. 
[0078](C8) About the path loss of waveguide light, while incident light guides the inside of the 
core layer 2, intensity decreases it by the absorption and various kinds of dispersion by 
material. In order that such attenuation may degrade imaging quality, the smaller possible one 
of path loss is good. Specifically, it is needed that path loss is smaller than -1 dB/cm. 
[0079]For this reason, after the absorption of light in the wavelength of the source of used light 
eliminates the garbage and the foreign matter which become the cause of scattering light, 
about a small material, it is necessary to use for the material (especially core layer 2) to be 
used. The conditions over such a resin material become so severe that a using wavelength 
becomes short. In that respect, since resins (ultraviolet curing nature) can be filtered, they are 
advantageous. 

[0080](C9) The scattered light which carried out image formation about the image formation 
picture can be directly read with a CCD camera. Since the CCD camera can read two- 
dimensional data collectively, its transfer rate of data is quick. Since the CCD camera can read 
gradation (luminosity), by changing gradually the luminosity of one CCD cells (usually square 
of several micrometer angle), the multiple-value record of it is attained and densification is 
possible for it. 

[0081](C10) Although not asked [ shape / of the medium 5 ] in particular about the shape of the 
medium 5, the disk form of the shape of a card type like a credit card, CD (compact disk), an 
optical disc, a hard disk, etc., etc. can be considered, for example. Without using as an optical 
waveguide device simple substance, it embeds into the card using magnetism or IC 
(Integrated Circuit), and there are the method of using as a compound memory, etc. 
[0082]ln the case of the medium 5 of disk form, like the read-out mechanism of the usual CD, 
high-speed rolling mechanisms (spindle motor etc.) do not have necessity in a read-out 
mechanism, and low speed rolling mechanisms (ultrasonic motor etc.) are enough as them for 
it. This will be because all the data for one layer can read at a time by one rotation of a disk, if 
the medium 5 of disk form puts two or more CCD cameras in order radially, for example, since 
two-dimensional data can be collectively read in the medium 5 with a CCD camera as 
mentioned above. 
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[0083]Although the light volume of a certain grade is required for read-out, in order to obtain 
sufficient light volume since the light volume corresponding to 1 pixel becomes less so much if 
a high velocity revolution is carried out, a low speed rotary is preferred. Therefore, in the read- 
out mechanism of the medium 5, a high speed rotary machine style [ especially ] is 
unnecessary, and its low speed rotary mechanism is more preferred in it. In the case of the 
card type-like medium 5, the above rolling mechanisms are unnecessary. Therefore, since it is 
strong to vibration, using it as a memory of a portable terminal is also considered, for example. 

[0084](C1 1) The medium 5 can increase capacity in proportion to the number of laminations 
about the advantage of others of the medium 5. Theoretically, it can be set to about 100 G 
bytes of mass ROM with credit card size. The light which gather for one CCD cells from the 
medium 5 at the time of read-out can read the information on the CCD cells with the light from 
other fields, even if garbage and a foreign matter appear in one place of the medium 5 or a 
crack exists in it, for example, since it gathers from the large field of a record data surface. 
That is, it is hard to receive the influence of garbage or a crack attached to the record data 
surface of the medium 5. Therefore, it excels in the reliability at the time of reproduction 
dramatically, and excels also in the use as a portable medium. 

[0085]ln the case of the medium 5, the miniaturization of a read-out mechanism is possible. 
For example, when the technique of reflecting light in respect of [ 21 (22b) ] 45 degrees from 
on the medium 5, and entering by the card type-like medium 5, as mentioned above is 
adopted, an incident light study system is in one field side of a card, and detection systems 
(CCD camera etc.) are also settled in the same field side. And a mechanism which is 
protruded outside a card surface product is unnecessary. Therefore, since size (thickness) 
generally becomes large rather than a detection system in the incident light study system, a 
read-out mechanism is pressed down in the thickness for an incident light study system with 
card size. 

[0086]Unlike the common magnetic card etc., since the duplicate is difficult, it excels also in 
forgery prevention nature. This invention is not limited to the embodiment or the above- 
mentioned statement which were mentioned above, in the range which does not deviate from 
the meaning of this invention, can change variously and can be carried out. 
[0087] 

[Effect of the lnvention]Since each core layers and cladding layers which were laminated are a 
product made of resin according to the optical memory element of this invention as explained 
in full detail above, Even if it does not use exposure of photoresist, a development, etc. like 
before, it becomes possible to form the uneven part of desired shape in the interface of a core 
layer and a cladding layer easily, and, thereby, the optical memory element for one layer can 
be provided easily (for short period of time), and cheaply (claim 1). 
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[0088]Thereby, an optical memory element with the capacity according to the number of 
laminations can also be realized very easily, and the optical memory element of request 
capacity can be realized easily and cheaply (claim 2). Here, since it becomes possible to form 
the above-mentioned uneven part in it very easily at the time of manufacture if a desired 
hardenability resin material is used for the above-mentioned core layer made of resin, it 
becomes possible to provide an optical memory element still more simply and cheaply 
conventionally (claim 3). Similarly, if a desired hardenability resin material is used also for the 
cladding layer made of resin in which the above-mentioned uneven part was provided, at the 
time of manufacture, this cladding layer can be easily formed in it, and it can be provided with 
an optical memory element still more simply and cheaply (claim 4). 
[0089]And since the core layer which attached unevenness by transfer of La Stampa can be 
formed easily according to the manufacturing method of the optical memory element of this 
invention, The above-mentioned optical memory element can be manufactured very easily, 
thereby, mass production of an optical memory element is attained and low cost-ization is 
attained (claim 5). Since the resin film layer which functions as a cladding layer is formed by 
spreading and hardening of a clad resin film agent according to the manufacturing method of 
the optical memory element of this invention, While being able to form a cladding layer more 
for a short period of time in addition to the same advantage as the above (claim 5), the 
thickness control of the cladding layer itself also becomes easy. Since filtration of a clad film 
agent is possible and removal of the impurity of a cladding layer can also be performed easily, 
the homogeneity of the optical property of a resin film layer (cladding layer) can improve 
substantially, and can form a resin film layer with a desired optical property with sufficient 
accuracy (claim 6). 

[0090]According to the manufacturing method of the optical memory element of this invention, 
the 1st cladding layer made of resin, Two or more layered products which offer the core layer 
made of resin laminated by this 1st cladding layer and the uneven part provided in the surface 
of this core layer are prepared, Since lamination adhesion of each of these layered products is 
carried out with the adhesives which function as the 2nd cladding layer laminated after 
adhesion between the above-mentioned core layer made of resin, and the resin made film 
member of other layered products, the same advantage as the above is acquired, and also the 
following advantages are acquired (claim 7). 

[0091](1) Since the mass optical memory element of multilayer structure can be manufactured 
very easily, mass production of a mass optical memory element is attained, and a mass optical 
memory element can be provided cheaply. 

(2) Since it functions as a cladding layer (the 2nd) after the adhesives which carry out 
lamination adhesion pasting up, as compared with the case where the cladding layer is formed 
beforehand as follows, thickness of the whole optical memory element can be made thin. 
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[0092]Here, the above-mentioned layered product can be manufactured by the 1st - the 4th 
process of above-mentioned claim 5, for example, and, in addition to the advantage mentioned 
above, the same advantage as above-mentioned claim 5 is acquired further in this case (claim 
8). The above-mentioned layered product can be manufactured also by the 1st - the 4th 
process of above-mentioned claim 6, for example, and, in addition to the advantage mentioned 
above, the still more nearly same advantage as above-mentioned claim 6 is acquired in this 
case (claim 9). 

[0093]According to another manufacturing method of the optical memory element of this 
invention, the core layer made of resin, Two or more layered products which offer the uneven 
part provided in one side of the interface of the cladding layers made of resin laminated by the 
double-sided part of this core layer, and these core layers and cladding layers are prepared, 
Since a cladding layer and the resin made film member of other layered products are pasted 
up with adhesives and each of above-mentioned layered products are laminated, a mass 
optical memory element can be manufactured with simple adhesives, and a easier and 
cheaply mass optical memory element can be realized (claim 10). 
[0094]Here, the above-mentioned layered product can be manufactured by the 1st - the 3rd 
process of above-mentioned claim 5, for example, and, in addition to the advantage mentioned 
above, the same advantage as above-mentioned claim 5 is acquired further in this case (claim 
11). The above-mentioned layered product can be manufactured also by the 1st - the 3rd 
process of above-mentioned claim 6, for example, and, in addition to the advantage mentioned 
above, the still more nearly same advantage as above-mentioned claim 6 is acquired in this 
case (claim 12). 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ip... 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 1 of 7 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 





[Drawing 4] 



[Drawing 5] 

24 




[Drawing 6] 



http://www4.ipdl jnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F% 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 2 of 7 



ssss/sssssssssssssssss. \ 




[Drawing 7] 




7(4) 

2 
3 

7(41 
2 

J- 3 

KJD 



[Drawing 8] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip.,. 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 3 of 7 



(A) 




2: 



3': m&y 4 A>J*m 



(D) 



5d< 



ssssssssssssssssssssss 



24 



(E) 



YJSSSSSS/SSSSSSSSSSSSS. 



^4: ?5vKI 



[Drawing 9] 




6C 



[Drawing 10] 



http://www4.ipdlinpit.go jp/cgi-bin/tran_web^ 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 4 of 7 




[Drawing 17] 

30 




[Drawing 11] 



[Drawing 12] 



11 



12- 



13 



■ — r— 


* 

















V-,. 



[Drawing 13] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4j 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 5 of 7 



< A) 




( B) 




[Drawing 14] 

" { A ) 




< B) 

AW* 




http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 6 of 7 





[Drawing 16] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 9/19/2008 



JP,2001-027714,A [DRAWINGS] 



Page 7 of 7 



(A) 




( 8 ) 

AfT7t A«X AST7C 




[Drawing 18] 



104? CCD £M 




10O 



[Translation done.] 



http://ww4ipdUnpit.go^ 9/19/2008 



Page 1 of 1 



08) 0*W/f (J P) (12) & [H §^ & $| (A) Un#Sttt]B®lgS* 

^2001-27714 
(P2001-277t4A) 

(43)4ilBl3 *fc£l3*lfl30E[ (2001. 1.30) 







p i 








G02B 


8/12 Z 






G 1 1 C 13/04 Z 


G 1 1 C 13/04 




17/00 5 8 0 E 


17/lW 


E O A 

680 




680Z 






G02B 


6/12 M 






mm< 


Mm OL <*15H) 


(2i>ai««# 


««2000- 131 18K P2000- 131 181) 


(71)!1|16A 


000005968 










(22>ti3SB 


¥£12* 4 £28 E) (2009.4.28) 




»St»=FftBieAfiW»3=TI] 5 » 2 * 








B<P #A 


(3L>ff$$£3*&t 


wmm i-)3i5i2 




»«JI|^ffiS7fi#«BfSI*lI|BI10OOS«k 


(32>K$H 


¥$11*5 3120 (1999. 6. 12) 








q* a p> 












*Wl|JfHRSi*lWBS«*BIW100MMl 
















100092978 








#«± ftea * 








J8»fO::8:< 



(54> tS>H«5*»] *.**y$*at<*©SB@2ffc 



(57) [ft$] 

Mifc?flt] 3?@ <2> i. C<D3TJi <2><Z>M 

WKtei/r. 37ia <2 ) v m (3, 4 ) ±0 




?ws©:i>&<4i-# <2 4) KaaareKtrt. 



http://ww4.ipdl.inpit.go.jp/Tokujitu/tjcontenttms.ipdl?N0000=21&N0400=image/gif«feN... 9/19/2008 



Page 1 of 1 



4£*fr*.*44<>K: < 

mM^rmtmmmvv mto>nm<oi>tt< 

fflfflm KB 4 ©??a©;J>« < 4 fc-*KHW 

i mm 3 ] mm** 7m*\ mit<m\tmw$ 

[H*V4 ] Mfloraro&nfcfffllll?? ? KB 
*>. ffig©MbttSJB*t*6sS4Ct^8ti'r*. SSI 
MM 1 ~ 3 ©<,>r4aA> I re<Csa$S<!>7t> * 'J 

[ iiJfcf 5 ] &ffiKG3£i Jfl*«rWr * ^ * <K . S»r 

i *7 9 vrntrthmm? * nmnmmnm « 

IS4, 

t. 

&z * >. , i*v#,I^SII43 7S 45&SHSSS7 <*>Am* 

4£-#CCSHST*3ir3ISI4 > 

fe* * w<*6^3 WctM»JWH:a 7B±K|HWK© 

[■rave ] *ai«caci»i**irr * a * >^«c, 
Mtttco 2 r B 5 »sw *> su is 4 . 

AH*«flW*JPI2IS4. 
»(6T*ir 3XIS4, 

5 ? KS*©s£T*£r4 IfI4 "OS^C 4*1? 

&4?*, 'J **©»(**£. 

? KBK»S3ftfcfflJi88!©=i7S4. S*37(B®«ffl 

stu. 

* )lASP»4©MK:«BSnft:WSS«©*2 * 5 

» mtuxm&tzmmzj:*. m&%?zc± 



(2) fiH200l-277l4 

2 

tt^6JS* = 7&l^r(.'-C. 8}J)SSS©8U 7 7? KB 4 
ft*WB«7 < A-MWttWW** 1 I«4. 

4. 

&x * wtMMNNIlsi 7B 4ttWMt7 -f 
4t-»K»ll8r*Ji3Xa4KJ:0ie6Sn4C4* 
wiSS if * , Is3*f 7 EiJt©jU * iJ 

ttfiteaOEKt:*?** *>'<K. j*rg©SHbte8iSS 
10 t**>6flS* 2 7to&ik15LWit2ltXWm0>v 7B«r 

nxmmmoni 177? k*4 i/tr*** *8»i7 * ^ 

irw W>6ijEa7S48SN»7 < *AS4*-#K 
9*r**3 IfI4 KJ: D ISSiiSn* C 4 •Sr^iSif 

[ 1 0 ] StfiiM© 3 7B 4 . g 2 TSC'iiBas 
KgSSSn&^lBSi©?? 9 KB 4. i&2 7S4i*>? 
20 ? K»4©ffH©-tfK»tf &ftfc0eiM4 

**«citr.«*SS<**te»!«JiSt/. KB 4 

«fe©fHS<*:©>7 ? KB4**Htf[ll«e<fc*J##C , C > ± 

^©^ii*& 

imumi i ) ttttm**. *ffl{co!iQ«*«:iw* 
x. mmam it?? fmttt&wuR? 

2 7 ****r *» 2 XB 4 , A > > > feKa 7H 
30 4 BWHH7 < Jl-iWi =£-#cc^fST i>W 3 IS 
4. *X# >^*6<M»«hfetta7ll±K!fcW*(flMi 
2*7? KJitJBflW *»4XS4K^0SSiaS*t*C 
4 4 * 4 . SS^JP 1 0 iB$S©£ ^ * U X?<DttB 

ait. 

mm 1 2 ) mmfc&K ^wcwsMmm-ti, 

t/Sf b 3 * XWmff> 2 7 B t«flW I XII 4 , S* 
arglic, K8}Bi7 v.'l«f.&ltl;Hi(./«(bS14 
r^9gi?©01 KB4br^T*8t8S7 { )\,JU 
40 Ht»JiW*J|l2IS4. teA^>^^6SX^7B4SS 
Stlg7 < )\,*&L*-$K9m?i>m 3X184. 
>^6^B3nfeift3 7B±K«fB^©»2 i V 

b =& ff^-r xs4 k «fc o mm$ m c 4 4 
* . i o iasst©* >• * y s+©«®*?j. 

[ 0 0 0 1 : 

[&w©b? afcisasn *jwi*. ^^us^aof 

*©6Si*S«:KU, irate. jfciSSSB^Wxiffl^fe 
50 [ 0 0 0 2 ] 



http://ww4.ipdl.inpit.gojp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0401=m 9/19/2008 



Page 1 of 1 



#$8ffl©?fs|UciIHS&$£f* $ tt 48as*Hf3=;? nx t> 

h < IEEE Fh&ton.Techno1.Lett.,vo1.9,pp.958-950 f ]a 
Y1997 «#ft> . BPfe. FUliH 1 S^WSCfl^^S-J: 

= r <(§> 1 0 l 4. c©37@ i 0 l i&tt 

®v*<»mm (Baas) teHtosn*: <sn . 

*??K<Js> 1 024£*fr*rsl*A77 r Shfc«5Jt 
§S?V<-fX 1 0 OtCfe^-C. 2?fi 1 0 1 4 J>7 ? Kg 

Ja (7t«?t»S) i o i i o 3 wtbxn < 

ai/. * 5 v ks i o 2 *mcx9WKmx< z. 
i o o o 3 ] ft jtmm <x*ttB i o i > 

Sf«BRicl9]e<DBflW«if»'£ J: 5 ft jfc©»SL«*4 

7B i o i ccja*^Tto««, ^js&swf 

ccHSrgl-fcCC DSflWS 1 0 4 ccj: 9 38* or. 
©->•?*-•>, 4>t<t*. W& Z>r-!l) icxh 

[0004] Sfc, ±sE©<fcV,f#^£SSr.>WxiO 
0€ttft«MRtft:W&. 1 0 rc§*£U/ 

tcHit, ito>#mmr>*4* 1 o o©#is8His 1 o 1 

bi o 2 ©sw §t>©-e, <e©8*SL:fc# 
ancas&ss i o i cc«^3nfeo£]&cPi»si^*c4i* 
?&4sg<, nir»BH8w*ati*c t ti«(.». sevc. mm 

tea*. 

[ 0 0 0 5 ] OS *) , WWOBtfU* 1 0 0 i*-eOfH 
^{Ctt^t/^a^WT**^*'-'^ (ROM) 4 

1/-cis&»t?**©'C*6. ccwiwtyjtHM*, 
aafe±t?w, i mv® i Kfig©sa£*>fctt 
h c 4#r * . io o JSfig* nag?* c 4 ana*? 

»tt«fc?£C4®-C*£. *««R0M4l/trfSffl*n 
[0 00 6] 

[SB>i;W6?fcU<«4?SiSllS] 4C-5-C, jfcSWfcB&f 
>W * l 0 0©3T@ 1 0 1 (CfcW-SllSWiamGfliib 

}<»->\t, w*«. *©<fc^<t*arcfiM!t<*ft*. bp 

fe. ST. <SU©> KSl 0 24&*¥l6tf© 

#7*«?©±k:7 4- h n**i-fcSft«u 



(3) 4M200 1-277 1 4 

4 

10 2) ±CC«XE<OC!ldb^»->«:fgS&(./fcffi. £©03 

a><>->±icsirji i o i z&mz, 

[0007] cn<£J:0. Ggfi'^-^^.'SSftfca 
7g 1 0 1 Wl^Sn, C©a7S 1 0 1 ±£<¥ s>K.m 
2<Ofv s K»10 2«r»««'4CtK:J:0 > 1 g»© 
jBMWy/^* lOO*HW*n 
C©£^35#4SgflS4£J|iW.:#- 

i mm** * 'J i o o <Dff«K#j|rK* 

Ji. K^<f«&M4 2 A I- 4(,» 

[ o o o 8 ] <t ^ wmK.m&im*ft 

kt><DX\ ±12© J: ^ <f *y * U JRi 1 t*»JioSatc 

S^-rs c 4 ©*c * 4, *y * y Si 1 ®^ * vm&ij& 

•5riS{ftt-*C4*e^4T*. 
[0 00 9] 

[PPII«r«?^T*? , <:«><D^] C<0/c», 

37@o?MM^«:fSS$tift:SSSSI^^ ? KH4 
20 ^*44<>K:. ttl*y®m&txTfat®S6&*7? K 

C4^gt4fCt,^. 

[0010] SA:, *&B>5®**€1»^ <»*^2 > 
ti. ^S|Sl37B4, C®tSJiS88a7S«>M®sp«:fHJa 
St>fcS}fi&M^^ ^ KS4. cn&©|SSS»37g48} 
-j KB4©#®©:^< 44-*tcs?:(i4,nfc 

G3iaa4 ■& ^ r j««4iB«it«m^. mkoflms n 
30 3> . sfc, ±xxme&m»^tdium9*iir 

[0 Oil] * 'J «^©«fi^S 

m<cmmwftm->%f&z*7mftL.x, mm 

4. ±IB©37a«rWftStfTtttWW37H4^««'* 
M 2 IS 4 , Jii2© A 9 > > <iP 68«§l^ 2 7/3 ttfjSiU 

40 *CA*>^^6^Snfe^|S3a7S±«:^2i'7 y 
Ig4 ifCsSSC 4 =£#8J4 

[0 0 12] *ftW©jfe-»t*'JS*©l«i75?S 

<is#£6> it. nmK-^a^^mtzx^^ic, 
©si i f KS4i/i:m6-s'6Sffi§7 ib&mi®® 

50 8«|5^^i.lg4*-t*«:^rr4»3l84. 



http://www4.ipdl.inpit.go.jp/tjcontenttms .ipdl?NOOOO=21&N0400=image/gif&N0401=/N... 9/19/2008 



Page 1 of 1 



[ 0 0 1 3 ] S *K, *sw<wfe>-* 9X*amz&& 

is&mi ) OE. 1 9 9 9 h"H 4 , CO* 1 

[0 0 1 4] CCT, ±83©&lSSft«, ti&tt. *© 

( i > fcfflcifliaBtttWf afftoKfb 
i*Witt*»6a*ar«t/vi/r, Mint®* 1 
im&«r«tiini7 * *A*tt*iMrrt» 1 xa 

< 2 > ±ieo3 7 JH«iHb s * TMMM 

££2X11 

Sft:. ±ia©SgJl(*;ii. Will*, X®J: ^fcXSKJ: 
->-Clttr*C&<>-rft« <SS#Jp9> , 
[ 0 015] ( 1 > fcfflKIBOBI****** * >'* 

•tt-cwwBoa 7m*&&?i,n 1 IS 

< 2 ) ±ia©3 7M±iC . 9=>v mm -t A Attttt 
H*tc»IW4lll3HI 

oh*, ®mn<D27&t. co>27m<mw®uc&E 
£titc®mn<o ? ? v rmt t c txhwrmt » ? * 

&fflB<t6ttftflJliiU Xia©*?? KH4f6«0»H 
ft® »»FI4 ttHHMfc J: 9 NM 1/ T . 

[0016] CCf, ±82©SSIS(*i*, !)*.«*. *© 

1 > . 

{ 1 > $StCG3aSM*&ST-£>A*>/<K, j*rfl©«ffc 
KBi<f &fflm«!7 4 AAgm4ttS1-*M 1 Xa 

<2 > ±a©3r»*B{bsttr(WBiaw>ariBt*« 
( 3 > x * >A^6±a©37e v *a$w 

<4 > ±IB©3 7H±(C#lBM©Sr2 ?5 ? KB**« 
ftlMXB 

W*. -hSa©S£e#i*. *<DJ:^«X8(CJ:->-C«jl 



(4) 4W9200 1 -27 7 1 4 

6 

r*c4fet?«* <m*bi2> . 

[0017] < 1 > WmfCBSsSmk^t 

a. 8fg©ig{btt8Jsitt*>6flS* 2 7**aipi/ gits 
Hfcwm«!>37i*««'r*Ji i xa 

(2) C©a7B±K> NUB? •/ *Att£&ft 

t/«(b$H*t:^mj©gn ?y » mtuxtm?*® 

( 3 > X* >^*>e±IE®37S t«IB7 ^ A ABA * 

-f*K<jsrr *^3 xg 

10 < 4 ) IMOi 7H±(OWiafi©S2 ? ? ? FB 

•?*iuia 

[ 0 0 18] 

[gB©jdt©B&] «T. Ba<r#IRO X"4^9K^ 

(a> si&*s»B©aiB 

xvmh. lai^sWK^i^K. 

stffti^siflt <i*tt> tcit.i;fe»rg©iHidy&t*: <Gaa>t 

; h > *r*WC#]*nfc;*i?>.'< (ES> 1 
20 ±K. a 7*12 (0UI*. B*r*n=l. 4 8 94S 
ft <«*.(*. 1. SftntUk) t&hJi 

[00 19] -eur, 02^*^ J:^<C, e©±*S, 

f 4 C l K. X D . X*wqicara2 «r^l/-CW»7 
-f*A3«rBW h> <Oh. »*id5© 

»lX«Kt^>. fcfc. ±E©A;Jrw<l©HH4(y 

[0020] wc, ±m>imx\ *7m &mten 
x®mo>x7m2&m,-th (tmm^omzxn^ 
■ts^>, c©4«r, ffl«3<AA3i*. zrmzictfm 
$n*. •c-©g!. i*^cn6©sts§7 oiju 

3i=i7/s2 4^-ft(C (ggftSbtL/'C) MB 
tt>T* (@3^:Sil*iB5©^3Xacctl^). C 
n(2J;9, fflig? yAA Kg) 3±tc:^?>^- 
lCD|fi|flM*->j»t(g9 </fM) 8ftfc«MW©37« 
2^BJflSSn* <S4$B.?) . Jicfe. ±sE©eieiiS:> ^ 
40 ISStKt*, ««it#CD V7i Zi>) 

v \-<D£lK£¥&±K.ft1X.tsXl,>i>. 
[0 02 1 ] CCX\ ±3S<0*7W2Zte. /.j!>,'U 
^<D8mVfiK.im&X\ WiB7^AA3^*8e (ISS) 

^mcffe, iifb3-t+ii:4®r'*U^Bir-*>ni#i-©j: 

fc«^. ±ii©-C'4<x*^.><i 
K J: *«S¥«f a ^ «. ifeti{btt8)Si«:iSSf * 

50 "^^cMrtMBJatiwjn,*. a*. igMHrct*. c 
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[0022] ^^>^-l^cr>rJ7j(fiJ2^«?S*a 
CCi*. *t*>a-h&, yu-r^-h^, ? 

fcH£*^£Tfril*4<Dcfr: 5 tfSftflrtrtttJBl^i J: 
t*. Sfcfc, «B7^^A3li, ^5ffl©»t?tt. BK 

■ ft** a r B 2 0>JH 0 feBMC* & ^ i> <D&* 10 

k <fe* ccDW»7^*A3» % j&nfttitt*** 

<D$Hl f a*MftWte4*W*B9, t?*4*9t* 
Ctltt, I OKI*, ±!aoc«Jsf*Sb<£)¥ 
<CH»TTI*. H6*B7fcJ:0»BT4* 
A, 5 B^haiktH* > feiOt?**^, 
-tftKCTCte < > «B7 * A 3 4 X 
4<DBK*&3 7»J2rtK«»*A0«:<<^ 

[0023] W*> % 37«2<^*W3tlfcX4?>^l± 
icBB? * A>A3*ttB <g£f > *4I«t\ WW? y 20 
)l A 3 ORMWt J 4 £fate ( *Jffi4 > fc«ft4 fc«>, 

^37*2tt»BSirc»<C4CC<fcvC, wgffifS*: 
4«H8**C4 OTFttcca 0 , 3 r &l 2 rt tc 

5wam\bt:*flE>«<w:iB!iQ^* - ^i*?mz ti&t* 
Banna; < * - t »fcBBftB» 3 r b 2 £ $s£M 

[0024] CC0fe», «B7-f^A3ttl*, AftflC 
tt. »J h , 7-Y > {Q*^2AM) 30 

ft^CDJNMWV*^^*, PET <*Ux?U> 
rb^^u-h), PEN (*'Jx?i/>f7>P- 

<PPET$>PE Nttl'Th^-ftS**)? * 

i'tt»«* mumm^c, fl*** i o o ii mtrrc> 
[ o o 2 5 ] cneujrajMW't. MB7 * *a3<& 

plBtt^ai/<tt«}IBB? <^A3*^7*2±K$S« 40 

7 i^A3©JS*^SttK»^«^. jumJ:Q 
*>g«,>J: * ft*8£t*, §«§^ v H>A 3 £A * 1 

[0026] iJWC, B3fc£flJbi*Ufcc:4 
! * 6Mtt l/fc«B# 5 b © a TB 2 ±CCttBM® { W 
2) KB4*««T4 (B5#B:»*W50* 
4lBtc«S>* ft*, C©*^* KB4tt, fiflu- 50 



&B2 00 1-27 7 14 

8 

1^©iftft»c»l! , CB»r*n^a7a2 J: 9 

G>*<7? K«*BTFr4£B«t?*>4. mil 

KB 4 4 i/TBSfrr 49rB^lttB«iSBK:jk^t/fc» 5 

v FM*arB2±Cttfft/fcft 1 &mitX??-? K 

B4*«m/c*j:^o. xrm2<DfM*&tmu 

cc. ^{bttNBt>«BHbttttB«)» 1 6A& * K*fl 
«rP7B2±«:BT5(./te». aEfkS«*C»5r ? KB 4 4 

[ 0 0 2 7] fcttU aSC^^D*^, m*X*&*& 
*4B#0*tt At) bilBt» 9 ^ KB 4 *»fiS^4 

c4*^t?*4o -ec^c. m\t, 

37B2±tc. Hf*n3»si. 4 88 0S*O7>y^ 
XM^WBf UNB«: 1 5 ix mBftOff 3 r^T?U/c<D 
fe. BttB«BMt p &C£ 1 C»9? FB4t«tT*. 

ft*?. ±gao^ftr'^.«3 ntc kb 4 3tb 

2©Bftft<OT*r*n«-etien»l. 5 2 25, 1- 
5 3 0 0 tc ft ^> C 4 aO^QRHK -> X t * *• 
[002 8] Obc J: 0 . B5 td^T^: ^ tc, {MBHa 
7B2 4, C0C«3S^7B2<^M®SPtca/23nfc§} 
BM»^?KB3. 44. cn*=>0>JSfi|»a7B2 48J 
BM»??PB3. 4 4©Wffl2 3, 2 4<^>-^(^a 
2 4 > CC|RW6tifceiatM;*«ftit , CJI|« 1 1 8»<D 

^ i) ( ^ 7 ^BftBaB^ W X : ^V«B 
ft) 5a^3n* 0 

[0029] ^4(5, 27B2, i?^ ? KB4©B»tC^ 

^xtt, ±»z>»it«tciiis$n&t©r'ttft<. nr 
js2. ^ ^ m*&imffi&t uzmvzmwm 

BWBBSnXi4i»J:<. Bitf. fSBjlHftSW^pI 
ftftCEttCWCAnifc ^7/S2^i¥li3. OfimGt 
T<WAtt, 0. 5wm^3. OumBft) K44t# 

^^•^ Ffl4CMniCBl/ 1 Clt«CcMBW'#. ^ii 
? 4 ct: 9 tcjfe> ^ y a *fSS btc 4 « ^±f*^S 

»tB < & <r*jtrtii^ i o o w memcr* 

**r 4 TP^«^T4ft^>, 0. !/i 
m£l±Klft*tB*>n*. 

[0 03 0] *Ut\ K±<Z>J: J >ccUCiiSS^4X7 

aj rgjB*5a j 4*iaT4C4^4> £ 

fc&HI (BA«. *n«i*«di4fctr««*citi;fcB 
ft4^^->©Dflia^S93nfcfc«>)««UC. 
IIIB6tt«3SJW«:ftrJ:5tt: % ^ KB 4 L\to<0%M 
iftBBaCE>«B?«/^A <^^^' KB) 3 4**n*n 
tfSffl<B) SfcJOttOfttHtr. &AW%B2Sa«: 
fwBT44, BBftcciKt;«d2tttt«irr«»BBB 

wit* ^'jjR-f-SA «5Hi 0 

[003 1 ] M*>, BBM37B2&. COBBBar 
B 2 ©PIfflBK Sis $ nyctSffilS J? * ^ KB 3 , 44* 
*a*«4tt«:, cn6C[>BffH3 7B2 4WBH» 
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y?m3, 4tQ>9m2Z. 2 4<Z>fKr< 44>-* 
[0 03 2] ttfc, CCWS©*»«6cctt, fftttTft 

K»wnft^t©r*na*©j: *at*<JE>«iwt/c* 
to*c*«, H*4i,r«. r*y**. 

**• feKlr. MH7 4*A3 4»?9FJI40ttir* 
[0 03 3] «l/C, ±&<D£±<fif&$ftt<:Jc**>) 
*#W6 8 0 n m, mV©*»#u- W>ttJ 

[ 0 0 3 4] C«**CC D«fl»t?«Al/|DRr« 
7*2*St;l4C4T\ *HftW2^CT*r*C4ft 30 

4. 

[ 0 0 3 5 ] Ob©* IgfcMftftc JtuX. SJS 
Sftfca7«2<fc*9* F*3. 4t*t^m(>WBII 
Y. 0*><> % DOCjOfi^n^rJTS (ar*J) 2Kjfc 

<E>£ 9fC7*hU!>*t CDS*, Hm«9HF«rflH »ft < 

v KB4 44>fffi2 4 (C«A(CilrfflE$ttCDOa«l[$Aitr 

&c&^pn»cA«. 40 

[0036]ffi->T\ l«00XWttB V3R 
<«*WC> fl-^6«KiiMW**CA 

JWH-cfi-T* j»r * c 4 * *<> ^ c ^ t\ 

4>fMlt5 I) <H4#H> . (JPI > 

»??FJI44. C0!>>*y K«4«:gW8nfclH»R 50 



(M2 0 0 1-27 7 14 
10 

[0 03 7] »%. H7«cKWW«c«rj:^«c. JJS<D 
&ffimt5b«:tffcWgXU fi8Ml*5b««|«ft(C 
mmv> (W2) v K«4 4 l/cWW &tt*fl 
<S> 7JCJ:09W»#T*a>'Cab*. C «!>&». ±§B 
0JMHI7 CC«. n«f4W37JI2 * 0 WlbWC'l*S < 
*7 FJ13 4»-0«*fcO]WH4<>0«:fflc»*. 
CftKJ:*, HHMa7l24 1 CC«I«27@2^> 
MB«u:ttflStiA:«nM^9?FIR3. 4 <£«H 
7> 44***44 4 fcfc. cn6©W«Ha7!12 4 
WIH»9? KS3, 4 4©»B2 3, 2 4©d>*<4 

[0038] C©***. ±E0«a*ftt?tt. ffiftl 
M 7 a»4ft«fl»«: KB 4 4 l/trfctt? 4*>*c. g 5 
KJ:0IKl5t/fcJ:9«C»«>»5 ? FH43WEA8ftft|R 
St* 5 a «:mrr 6»& ( * y 5 A : @ 6 *?• 

3*^*>Mi±«IBiUrfcJ:^l/. Sifil7 **i»3 
4 ^ * > M 1 ©SBrtTJC 3 7 i4 2 ft !Mi U fc«*C C4l^> 

[0 03 9] fcttu ±^UfcJ:^f<:. 
a7«2t**l/, *©±*»fe, SBB^Afefei^^K 
»^^8ffiS7 < A A 3 zzm? h-m . ^ 7 H 2 ®M« 

(B) ^2*fe«J!iOSi?8 

*^©w2*w*4or©*^*y* ; M[« 
wtWofct©ttc*rhtttstot©4H-*u<tt 
[0040] «r, ***uai , ctt. B8 <a> «c«f 

J:^(<:, A*>^i±K37J|l2*BBanit (Will*, 
0. 5iun-3. OiimStf) t?»*l/&Ofc. M^M 
*m« O T *©a 7» 2 * wt * * « C 4 "CStSlSJO 3 
7B2*«iW* (!S*J|6<?>^lXfitctia> ♦ 
t 1 . *<?>37!12a>«B«:. MiLlflH8 (B> J: 
»9i«B!fbttn^6«& % 27g»J2i:0fc^HC 
*8t»H*r*n (Wit n= 1. 4 894) 
»**V1H it?? FMB^^jUaM) 3' 
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7 9 kb4 i/cbbs-sumi? << *ab3 ' m&$z> 

[ 0 0 4 1 ] C C X\ £<D?y ? h"#8§7 4 b ' 

Ag3- omm^ m&btcmm? <^A3o*s4B 

UK. B 9 *B 1 0 CC J: 0 b&m%S € 'J 5 c , 

ffir>£*J:i*«J. A*W«t«* ft**- 4^fc 
i mcd!M^*J»&WX) 4©»ft&t'* 
i,«Sft<,»**ArS anntci* 1 0 u mW&K 
*4C4:lMKU*. 

[0042] 08 (C) k:s*«cc, cft^o 

=2 7B2 4SH!6?<fH'AB KB) 3' 

1 (fSlsft 5 c 4 > MB 0 

{BOT64>B3X8<Cti£) , B8 <D> JKWH8 
(E) KtWASk, -e©g<0ffl <:a7E2G>*iS> 
CC, ? Kftl44tflr«B@ <«A«. 1 5 jj mfl&<Z> 
®3 > «MSU. ft#HUfN*fC£ 9 * K«4 * 

iilffcStfr («2> *7* FB4*)IMR'« <IS*3I6 
4>B4X8CCffig} o ft**. ±MW?-7 KM4fclt, 

I/. gffcJScc FB4 4ft<?fc&fttc) 00)7 <r 

Jt/Jl KB) 3' 4BW**U(t«r1! , r*<> 

[ 0 0 4 3] W±CE>IS«C AO t a a < E > J: 5 

SJOD £ 7 ? KB 3 ' . 44. cnfe©37H24?9? 
KB 3' , 4©PM2 3' , 2 4<J>-# {p®2 4> K 
Rtf^nfcHCi iVv h) 4**ft*T«4!B»fl># 
jr*tfS? { 1 B*-**'J ; A^y^*«»S6^^ 

2, »??FB3' , 4©B*r*n«*ft*ftttl. 5 
300, 1. 52254ft4 0 

[ 0 0 4 4] r>* , «m 2 JdMeMBxa-Cli, 
37B20&W:, BlftlWBG>J:9Kttff:> <;IA 

KB> 3*$Sig <?**-h) T *Ktofl 
K. *??F0B7*'I'AM3' *£?H-iilffc<?tf4C 
4*C. ±ffi«J>WB7 * ^A3 tnVMMfcflM 
7 tEfl^^tcftvCl^Ot^. 
CtifcJt), H<r&l/fc8}!i§7 *,'UA 3<Z>7$* - KXS 
*?BfCft4 <Bfc, »W?«f<iUA3*a7B2<D*ffl 
«♦-><•) 4 •fcB* 4i£B#ft I * ) • 

[ 0 0 4 5 ] tt 9 T , W 1 *ft«ft4Btt0f4A*4»& 

h * a*. usbm© 3 6 a zmmtm 4 c 4 * 

444*>tc, 2 7® 2 4©BKHH&WdAl/ , Cl/**C 
ttAOflttUWCHKCtsJiT**. flic, COttd 
tt. Sir*2**ft«1t , CSiTB2*tt«Ofc±'C, * 

k»«7 <*a«3' «Mre-4©t\ 



(?) BB2 0 0 1 -27 7 1 4 

1? 

[0 04 6] *fc, ±.&?y >< K8HS:M JUA&3' G> 
a*Wf*a**C4'C. WB7**A3*B<r>4*£ 
4«Bft ♦} , *©lftf5&a Atca > h o-JW*C 4 

->*-i.fttoM^ftat*t?fwis*it:fc6r. P«? 

fkT*C4t?. Kff7^^A€ (>9?H) 3' 

[0047] 5^>cc, wnnfrj*3& % -mc rm 
♦Jrt**ttihTSSttr'. *ft< 4i-*«>if»*ttffl 

< * 7 ? K«B^ v ^^^J 3 ' «r*?B * Wt* 
Sft^ H? ito±m KB> 3' <^>¥Sti 

[0 04 8] -7*0, ±a!0fccfc i >a^*&4C4 
T. W»7^^AS (W^Ki) 3' Ojfc^Stt^ 

iUAB3' WT*C 4* pIBX 1 **, « 

tt. S1**»JS<0J:^^«K7^^A33>^79 KB 

aftanr^-C? ^ ^A**W9-'C*44BBfR:J: i 
XftWffitffrJlUXL,* 5 C 4«a4fc» 1 «B7 ^ 

C©<fc J >ft«l/i**K:4+<WSA*C43»?FB-C* 

o. *©a»«»fc'c**, ft*, 6Lta>jS». =17*1 
30 2<c^^trt>a-ctt**c4x j ** # 

[0 04 9]-eur, ±itoC4<«a8n&ft-**'j 

B2 4a>MC^P^t > t>T«ftSU/. *CE)WL*#±T 
* & d ^>Mffl» 6^f«^3Rffl $ nT . ^7Js2 cC'G3i5 
[0 05 0] ±SBCDP(rt*, «B7^^AB3 f 

tBiarr^iWc. 9ft9WBfbBB^6o&»?9 mm 

40 7 y ^A»3' (Dim - BitS-ftfitttt^tri'*^ 
>7?h"i3' 4 OrSW&T 4WfiOWBt*«: 

J:t,s $^E>cc. 2 IdUtBRKl fcl'Xfe, A^XH9 

cc^-Tct^cc. ±B«>iB*^*y5<i, w^. mm 

W7E2t. C«5>aTB2cr>BiBawcaB*mc»» 
HCD»9?KB3' • 44. cn6©3TB24*9^ 
KB3' , 4 4©»B2 3' , 2 4©-#<5WB2 4> 
cW*6nfeDfliSiB4**ftArrt4«B#5 d*tWft 
fiffiSl/, cn6cr«8IBI*5d«M[«n8ft^l/rB 

so Bttvrnu. <m*^*«) BCiWt 
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<om&&Kfim2titc®m%tv>* : 5? hjs3' . 4 4* 

3', 4 4W?®2 3', 2 4 0>*«t<4fc-# (SH 

5d4^flM£*voS*, 
£t (MHbffc'J) 5CJMMt*ft£ (ttaMU 0. 
i2®tt&ft£fctBa> . 

[0 05 2]-*, BlOKSWJStt:, MB <D>K 

sTi«i#5 c . wiwto mi) tm 

3' 4* C<DP?y KB 3' K«MSftfe«JM*©aT 
JS24, C©37JB20>*iBtCJS:»6hfciai!!i»i«:* 
ft*-C«48WI*5c*W!MW«l/. cnfcOSfitB 
*5 c * * 5 * KB 4 4 UTWW *»«I7 fc J: 0 S 

■tt»-n». ft-rf*u** y> 5D*Mt 

[0053] »«K©arJ12t, C<7>27JI2 
(Wiia«tcffl»snfcWBB«0^^^ KB 3' < 4 {ft 
#&JB7> 4£-eft;i&44«>tC, Cft6^:27B2 4 

???KB3' ■ 44£>^E23' . 24G>4>ft<4fc 

<p@2 4> tcwthm>m*bfttcA7 7m&m 

4. MXx*iJ5D*W*3ft£ <1S*®7, 9<J>S5i 
[ 0 0 5 4 ] ^rnomsh, ±&Ltc£ * CC 1 R*jt 

Ik. ^7 re 3' ©iWRWiitt^iawftht: 

1*&C4*6. £Bjfcrf*V5C*5DK-'?l*-Ci 1 H 
U 5 DGWdtit. #*»7 #s* 5 v KB4 4 ^«|W 

*<«wcft*>ox\ mi>ftmm>®£> mmw* 
■j 5 c j: o t>£tto>m»i»mit&t *«ft 

ABfbOTNfrC**. 

[0055] ft*, Cft*>©fc*Brt-**y5C, 5D 
^lSM^XPiiU^cC , 4<S^37 
B2KU- ?**;Jrr*4, *^A**>«ffl2 4«> 

fflg|l^&*f $ *VC . ©BO' < * - > CC 

IS fctffK«||bM|t«T *<> 
[0 05 6] (C) *-<7>ffc 

{en m&**~>wwBiiK"x,*x 

7B24*?? KB 3 (3' ) 44>flB2 3 (2 3' > 
KRtJ&niTl^tJtt'U #Rffl2 3 (2 3' ) , 2 

4«>s*^sa:tf6nt:^'c4j:C' 0 0*0, 27©2& 
ear* AA* «*a $ * ^ c 4 **c * x 
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[0057] <C2) «W*t*0Sfo1i4rt*<C^- 
f 

**. ±WS>ft^ * y 6 A - 5 D ftR, ffl 

JSf* 5 a - 5 d ttt 0 £fl * & J: I * 

10 K fcfcU *^*y£^5A^5D«St*i*fRBf*5a 
ft<4fe-# (IHUI^IttlliV) #«JB£8ftllM 

rBwrft*m«*&fti». 

[0058] (C3> wnmrnt iitmtc*x,>x 

UiflC'fflS {z*7M2P?7 ? KB3. 3' . 4, 7ft 
4-4UraS6T48IW) ££SlT*SsSl*, MAK 0) 
(ttRCDftJISIt^A^ C 4 . Bft&Hftftl 4 
C4. G»»*C(Z^SlE©3«i4*Mtt:«t'r4 0 C 
c*c. ±g2<^©a^Ofl^ii : it^[Tp*^4 1/ tr > =2 

[0 05 9] *l*H4i/'C«, flAtf. 

^^c^6o ft*. BJHM^KfkttfniMt?, +»i<:fW4 

JWStjnW, SIStC?g|ST£C4ft<^l5f 4C4^>pJ 

(C4) ^^*~>mmm£mEi>c.^>x 
c c T-ii, * ao m 1 *«i »r 2 7B 2 oc^3 
£©Eafi^*-> <ia^^->> sck-^s^*^-- 
>ia^Ea^tMoi^^^m^ 0 ft 

30 fc. UKiMWH (C5) jymSfcl tt. ±iil/ 
fclB3fe-rf€'J5a, 5d. Sl^B^^'JSA^ 

3' . 4, 7©jti*«<»J:6ftt*OT. etTttt. cn 
6tHSor*ti*n*^*y3»<n*> 5, 

K110 4*KT4C4«:r4o 

[ 0 0 6 0 ] XRK, «Sf* 5«E>3r*2<c» 1 

$tj/<: i ^h«cq 4 i/c $ n-s ♦ ft 

l-CSt, 1 tf>-b;l=2*imX2janiOjE 

[ 0 0 6 1 ] t c r> 1 ^cc:- e >? ^n-en* 

{^K^) 48^SL$ii4 r^«m?Sj 4 rfiLtBMftRj 4 

cci*. *nen. «^i«ai 2ccta^tcftr<fc$ic, 

tSS!Wift« (tyh «S9HB*Clt$ASn4» ft 

to. c<?>?iii. *«»aifii«»ot:a(6cc«.<i3n4o 
* ^ . c f ? ^ < TtrccsAS 4 $<om 

50 H> B v a7B2rt*a»gT4*Oi6g <£3Mi®&ft 
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*A, arJB2©Hlf*inif &4. A /n KISS? 

I o 0 6 2] * tx\ eft*©***. «a#*s*a$ 

wMzn* *niTfoms&&fcutcK>m&MZ. mi 
2 Wc&^ 12^14 v*?e i? ±>md£ *> cc. *uft 

3to rttjttuffij aMk^sn^f *«• ftfc. xr 

[0 06 3 ] «?^7t^:tscSL$tr^ rfetiBi&j 
i*. b-^-b ji> A0jh&ft0HfAture <* -> x 5 n 

±E ft* Mtm> 60-2*0 iTC 
[ 0 0 6 4] B^T, GMVttl/tetr^HfltttMVCItOX' 

Ua<© r3Uttt«j 4 rftfBMMij 4£St#u mti 
fe ratttiMRj 4 rtuatttRj (cifii;fcilto^*->* 
b»;<*-:/41/ca*:^<i K««ur, *©iai>< 

* - > «r±SS U *3£it-fr&K J: r s 7fs 2 tc jfJfiS# & 
; C * - > -TOftajfaWf SPC»» l/C . £» 1/fcMtt 

•#it»fiisii« (*£<*ft£> *>?<&*<> 
[ 0 0 6 5 ] a**, ±sa©!8fl>«Rtf »s wt t *h* 
n. *cs>»a«*t*«i/t:ft*8n*. -ask. tta 

[ 0 0 6 6 ] »*W*fcr*M> 
4 S CC« t flHL tt*«Sjfe < , tfftflR $ ASjSi »«t <ffSt 
fiL»$rt*i*<ft* 0 1/^1/ . $Mcct*»i£3*A*0flI 
<?£4, T^*htt***<ft0. »m*ftSStt 
sWfMl/ K < < a PIIA tt, » f * * 0 . 4 4 ii 
. 2 2 ii infl>»SU\ a». 1 0 0 

■M4 0nmH«#»*U>. ft*. 

4. 

[0067] <C5> a7B2^G>*<M** * 



3) IM2 0 0 1 -277 1 4 
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JMC. CCtW. arJ12fc* <U— <W 
A> T4*ft«:^*t:siWT^ »ft< (TOttK) US 

[0 06 8 3 0)013 (A>&cmi3 (B> (CKOR 

(est j:^(c. $m&&mm&%isxm&?z>mi>c 
ttKi/rwas(cMi/rBA[ttHr2 0««tti/. a«* 

*©«?t*« 4 3 r ■ 2 4 3Wfr tea ^a^ii^ 

OS 1 4 (A) &tflB 14<B) «*: 9 

tc. «<*:5<DgSffi^U fc C4 5«©«*«:<>o»rffl2 

l£^.«l/, A«*ta7H2 43!«[Jl£r6J:5b-* 
££AMU 4 5*<DKffi2 1 <WT. T45^S2 

1 J 4*>CO) *CAJ***±HM** % C3rH2rtccj6 

[0 06 9] <MB1 5 (A) ROTS 15 ( B ) IC&ZW 
^Tcfc^tC. «*5^B»ffltC»0 % C, 4 5*49 0 
&Z>lfflS2 2a. 22D (WT> **l*n, r4 5Sffl 
20 2 2aj, f9 0*B2 2bj 4fcc^) *»«U A 
I** 4 ^ r S 2 49Ml£t > 4 J: ^ cc b - 4 5 
2 2bflM<^2 7!S2CCA«t, *©KB2 2b-CAI»* 
*±6W8*-C*l*l**9 0«BII2 2al*C>a7(l2rt 

[ 0 0 7 0 ] ft*, ±»M>«E>*tt«>»£, At*** 
45ggffl2 1*22 bt?^Sfii$^4fc26t£:, 4 
2 1 *2 2 b<Ct*SE«*©ABft4>^flX&SWlS* 
¥ti&l>Xh<<D&£<> AB©*r4>. Au (A) *A 

30 m<Qamii&tL<x\t. z^v'>»ymu£<omu 

[0 07 1 ] CCf\ ±BO^OOS¥tfO)« 1 C(> 1 
SSI 

majbiao©** {4 5«am> «4, mi s <a> 

BP*s. 8t#5^4 5Sffl2 l^WMUilKic 
(./. 1 *0>Al4*t?jKi9*rffitt*j@<^-Sa>?*4 o 
40 Ch«CJ:*) % 1 *oyj^ttl>f&*9&1bT*&c 

***nc«« , r*c4*TOr** # ftfe, ±§a®o^ 
j* < 4 5 dtAM > tc-pc >x i>mmo>m*ft u&*i&vt> 
z» cntc^t. ±ffi<D©*tt (soesyjH) m c 

[0 07 2] -15*2 

^ <C . 4 5 JftaSffMfS^SMf SMSfggS 3 0 ft 4x-a 
ibZCtlcJ:*). 8fra2l*2 2a, 2 2bOttit&9\- 
50 «^60S?ft«o ±aB»©*St«. »B2 0<C*«) 
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[0073] <ce> xrm2oimicn>x 

&4. (Bfi^#-» 

k <t 0 ^ r m 2 ©«*D±|)Mt ft * C 4 ^ C 2 &o 
37l|2&P»??FJIl0fc, HttHttttlK 

3 u ffi 4 ft & ( C W5I±«»** & 4 7^ * * 
[0075] ( C 7 > AMfcCWftftK^X" 

C*X4sO, fihtt:&8 5 0am, 63 5am, 5 3 0nm 

[0076]*i/tr, ph>nrji2tt:Ai***a**< 

(»*tT)»r4o fc*U IBM*lt3 8 0nm£l 
l*B«W>t 4^*«>i. ±ai,fe«CC=i7II2* 
* 2 » Kfl 1 OK, (ftftUHftti) WtttJBofcfll 

38 0nin£Qiaitt®*ft!4. WWCJ:4«IW 
^:*<ft&^c**o 

[ 0 0 7 7] flfc, M^MIftttMIIMt, 
f *WttW*gt?fcJ&, 3 8 0 n m«T<D*««)*<r« 
Jftt/Cl/S^. *CX\ Hf«SKD«S*«:*ft<. Ml* 
tt. Sfi<l/tT. BM«tt«B»ftC4t*iL6n*#, C 

-s-C. A0tf;ti:t*3 8 0 n rofcLb<Pi£g<^ftffi^*G> 

[0078] < C 8 ) a!Kft*<^XSaaS5fe«^^C 

ft®&t*, iawAtt«;#fb3««fe«). eaHHfccrcft 

B/cmJ: 0 C &3M&K4 5 *vtt*&, 

[0 07 9] C®fc» t ftflW**W (ffcc, 37)§ 
2) KB, <^*i«0^^^8ii|^'h$C^m 
ft. *4ftaS*4KHift*=f5*R**»iabfe± 



10) ^2 00 1 -27 7 1 4 

tm»*d»*i**. CCD* 5 ft»Bttt4<c»T*ftfr 
«. ft«*IWfi<ft6tt^«l/<ft*. *«E>*. (* 

[0 08 0] <C9> tt»H»tc^^ 
Ct#t«, CCD*-**!*, 2*5c<Dr-*ft--J§ 
Is *fc, CCD^?«t. RHI (9ft) ftStoWi* 

[008 1 ] < c i o ) M*5 o»tt«:^i»r 

^?W-re*^ft*-F««<>. CD (a>^>t 
r ^^) A-K'ffaJ&iOTJ^ft 

<$i l/tr«^r(C, I C < Integrated Ci rcuit) 

[ 0 0 8 2] ft*3, r ^ ^ ^«*«0«H*5 WI^. 
fflUWirctt. ii*OCD©S^lBU*l1»OJ:^«:«a 
ftleiteaiS <af>K^*-^ft4) fiii 

ft@f^# {a*at j e->a4-) t?+»t?*«. cn 
5 ©^a^rtttra^t: r ^ a ?o i hr-c 1 a 

30 [ 0 0 8 3] tt»Ul/(Ctt, *4«*«>*W«i 
UMtcctt, C4S&ft*itBCtima«ffft<. fitf 

tr. KWcft'OT, Miter, »»ss«*c[>-rf* | J4L/ 
[0084] < c 1 1 > ®t* 5 (D-ec-f&^m^^^r 

40 «(*5B, ^C0SIH«CCthMt/t:*S«:»^f C43^t? 
* *. SNMW:^ * y ^ W4XX* 1 0 0 ^ 
#><^«*©*«ROM4ftflf»* 0 S^ffi 

I*. BB^-jfBtoJt^WW^feft**^, Mill*, 
«f* 5 <^> 1 ^7^?e<: =f ^ Pmiififa -7^cD flK^I»E U ft 4 
t/*Ci, •«5Xi«»6C[>ft'C*OCC D-bJUOWtBa^tt 

50 [0 08 5] 56tc, ffif*5(D*i^. ^ffil/WS^h 
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S6Ufce4<***ft5±*&4 5*B2 1 <2 2l>> 

It. *-K<D-^fflfflJ^**3, fctti* (CCD*-*? 
ft 4') fclPk/ffifl(Ctt*4, fc-KBHUrOfc 

MUXJQ fcX«**»CD#*i*^X <JV*> 

[0086] «*, HK©HSt*- FJ^Pft 0, iS 10 
M**Hfcft«FC. «|jS»MttCC<>gtiT^*o * 
#WJ«±i* l/fc*^i»iJB<MB(|KCIR* $ n 4 h<D 

1 0 0 6 7] 

KwejftB. BB3ftfc:a7B4*9* Ffl&M*r 

nfcWJg«ft©*C\ 7* hU^AKMI 

ML«B*«Bl'tt<'C<>, 27B4*??KB4 
Off B*c*»^^«^EIdWB t *«W- 4 C 4 * pJte 20 

{«MB t? > Eo^accfiwr 4 c 4 * * < «** 
i > . 

[ o 0 6 8]* fc, cnK a o , mMtcft 
<> ->fcjfc> f * 'J ** feSfcTS»«c*9B' 4 C 4*fiM 

»C*4 <»*fg2> o CCT\ ±K©»JMl:3 7B 

±Eadb»t«aW4C 43OTTBtt:ft4 

B0W4C4#pJtt4ft4 <!|r*Ji3)o *fc. ±IS<D 
Hi!!iaK)B»t6ftftlltni(»?? KB**, BttK, » 

B**»icB#r&c4**c*, **>tctt»ao*««: 

[ 0 0 8 9]* l/C, *WWWfcrf * L>£^SS&7ft* 
K A Mt, A * > > «E>I£?K j; o BflCCWl * fc 3 7S «r 

H*«:».Br4c 4a*r'* iov, ±te<wfc^* i'*? 
*B»r*«eMaT4c4#r*. cwcjo. 

*4 <tt*«5>. *fe. *^o*>*y**©ws 

*4OT, ±12 > 4H*W&*W&k*D*/C, J: 

0 fiWBT* > * ^ KB0M&**?rft 5 C 4 4 4 4 
«e. KBi<MBtMfc«JIKfc4. *fc, 

* K7 ^^/JWHtBsOTIttftOt?* 9 * KWWF 
*MS©»*t>«Stcftft 5 C 4#T?* 4<&T\ IBB? 4 
k&m iZv? KB) 0**4$ttO«9Ht^^*i«:«± 



M 2 0 0 1-277 14 
20 

«tiW*C4**CS4 (15*^6) . 

[ o o 9 o ] s itsmorttjx* 'js^sjja*^ 

rc<fcnw> MMIMOB 1 KBi. COMl * 
KBK«B*nfciWlto3i7B4. C©ari«*l 
(CR(i6nfoDaa«4«*ftilt:«4ffiB««ttl^ 
cn&©&»B**. BfftlClfiOOlBBMar 
B4|t®M|tClMllt:' < JU*»f 4©Btt«B3n 
fc£ 2 9 y v mt <y rHtt?4ttBttc J: 0 . SJs^ 

sr^or-, ±te4n«m*fW»6n4iM>. wj: 

J >ft«^<>»%n4 (5**Ji7 > o 
[009 1 ] < 1 ) MBfiOgKABCHfe^^ IF*** 
Stf/C&£CCiiSfi? 4 C 4 Ait? * 4CFC, **B®*->p 

^'JS^^Bi^ai^Kfto, *«ao*>*y* 

(2 ) *flMT4«WM«4W»«: <»2 > K 
B4l/r«tfiT4(0t? % T»S>J:^«:T»«t^^? K 

B*^flSt/t:4d<^&tcJtL'C, 

»«B<T4C43^ , C»4« 
[0092] CC ±BCDfltBA«lc. BA«. ±5Efi# 
*W5«>Wl^*4XSK: < fc0ll36t , 4C4^*, C 

SSf*t*, ±BB5WieM|ll-»4IB«J: 
^X4>«5i^4C4^ft. COBdtt. ±^U^J= 
tcfto^t:, S^±Stt#q|6 4Btt®ffJ^sff6n4 
(15*319) . 

[0 09 3] 2 *^Wa>*>'*'JR-M>Ste'«[jt 
«*^Jtnt*. WltlO?i7fl4, CC03 7BC0BB* 

ccmsnfeMnHA>»9 ? kb4. cn^n7B4 

KB4©fffflO— #Ktt»&n&HO*4**ft 
A-C*4»Bi*tfWftflffl«l/ % ? FB4fi<SDfRfl 

*y*y***Miir4C4#t l *. AOBM-^fta 

«c*«fl0*>*y**tjipir4c4^r«4 

*1 0) e 

[0094] ccr, ±K<mmmt. ±ies* 
«W5CGari^*3iB«:j:oittT*c4^ , c*, c 
cMi^a. .basufcfl^fia^t:, iBoHtums 4ra 
^Wiisws^«:»6n4 <ss*^i i > o *^c. ±m 
ommt, «*w, ±KB*«e«)*i-»3iscc 

J:->'C*>«3ir4C4^C*, CO*6^l*, ±aLfcf*i 
^JBAT, 3€»cc±aaB*3B6 4HttO«iSA-»fen 
4 <IS*3S1 2> o 
[BiSW^ftK^] 

[01] 1 j&W&tUX<Kfbji * >J*f S 

O* ©«36#?* *WB? 4 fc»0«ISKnKflB , C*4 # 

[@2] «imc» i muni 4 <yc©ju y 
©«ji*fE*sft^^ 4 fc«x^«^»jKa0T'64 o 

[03] *»H©»I j!B«ail4l/'C©*y*ij**a 
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vzvmmm mm? 2>t<.#>o>mx,Mffiftm*>i>. 

[05 ] *£W©» ! S^SSi. L/'C 'J^S 
[06 ] *RW«Z)S 1 Jdt^li l/C©** * y 

[07 ] *£n®a i i/cefe* * y#?a 
[08] <a> - (E> tittnen^BucHrefttre 

Hi Utr©#> * D JCTKOTOllft^MNr* fc 
»«'«3?fl^6ffli0'C*>6. 
[09] «NKI2 mW&b l/COA* * 'J 

ck* ohms ^ssifl^ & ftttomcnKBa-cA^. 

[010] ^H®*2*iH£ft& t/ C<Wfc^* if** 
Stf*©i^&*3ftWi*£fci^3^ffl0^;& 

*. 

[0ii] *j**y*w>ia»'**->ai«»Htii! 

[012] *>*y«W>ia»M*->ftt)fEIIB4lK 
a* BffllJ? &*:#©gS0-Cifc 4, 

[013] (A) «ar»^fl>*©tt^S 
tt> *»^tf*:te^8S&»$3iSH. < B > it < A > © 
A T**. 

[014] (A> l*ar»^.<Wfe<DlSS*i* (IP2» 
tt> tttOT^ftftOttKHSttH. < B ) It < A) © 



(12) (HI2 0 0 1 -277 1 4 

22 

* [015] <A> i*aTlB A ^<Wfc©fc6#i* <*3flS 
« ) SWAT « fclM>fttiWISttB| . < B ) » < A > © 

[016] (A) ti3?BM>*©ea*S ($4i 
tin > £ awrr « tdMmxm&m . < B > I* < A > © 

[0 1 7 ] B 1 4RO0 1 SUAt^FttOfUktNHIT 

[018] ^oaBWKBy^^tm'fc*^*!! 
10 ST COHWlOfcffi^S&^-S- -5 fc»©lteftflSffll2]'C*>*, 

1 

2 arm (3TI : : «HM> 

3 $JiS7 * * A <ttfflt? v : * 1 99 9 F 
@) 

3 ' SISS? f ($817 ^ .'U AB ; { » l ) > ? 

4 * 5 9 FH (»2 > 9 ? KB : «nH > 

5 *j» 

20 5 a . 5 d , 5 1 ( l IJtx-t 'J (ftg 

5 b. 5 c 

5A-5D ft^^eys-f (jna*^*y) 
6. 7 <s> 
2 0. 21, 22a, 22b 



23. 
30 



23' . 24 
WKHSBIB 



PS 



[01] 



[02] 
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TT41 



7*4) 



[09] 



2 ! 37M 




4 j w»m 

ft I =>7« 




///SSSS/SSSSS*SSSSSSSSS* 
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-sr 

•4 
-3' 




• B • ISiW 
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[010] 



117] 
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[@ii] mi 2] 
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$1112 0 0 1 -27 7 1 4 



mis] 

(A) 




[016] 

(A) 





(6) 



Mi* 



AW* 




[HI 8] 





IBAM 



tco 



7u> \*<-v><rM% 
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